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Left: The induction motor which, at 100 revolutions per minute, develops 3,000 horse-power for driving the single screw. Center: The steam turbine and generator unit which supplies alternating 


current to the single induction motor. Right: 


Some features of tue electric drive used aboard the S. S. “Eclipse,” 


Electric Propulsion for Our Merchant Marine 
VIDENTLY, electric propulsion of ships has 
reached that stage in the development of a new 

art at which general recognition of its value is shown 

by rapidly extending use. The latest proof of this is 
shown in the fact that within a few weeks, the United 

States Shipping Board steamship “Eclipse,” which is 

being fitted with electrical propulsion, wili be placed 

in service. This is one of eleven other freighters of 
the Shipping Board’s fleet which are also being 
equipped with the electric drive. 

“Eclipse” is a vessel of 11,868 tons. The electric 
propulsion plant which is being constructed by the 
General Electric Company has been installed and the 
vessel will soon be placed in service. The plant con- 
sists of a steam turbine generator, directly connected to 
an alternating current generator, the current from 
which is fed to an induction motor on the propeller 
shaft, which at 100 revolu- 


Chief Officer of the “Eclipse” at the safety steering device on the bridge. 


as easily as a motorman can drive a street car 


propeller shaft from a motor just as trolley cars are 
driven by motors on the car tracks. To supply “juice” 
to turn this motor, a generator must be operated 
somewhere else in the boat, just as generators in power 
houses make current for street railways. On shipboard 
these generators may be driven either by an econom- 
ical steam turbine or by a Diesel engine. ; 

The records of the battleship “New Mexico,” the 
U. S. Navy’s first electric ship, show that oil consump- 
tion is lowered about one-third by the electric drive, 
while a greater and more flexible power is attained 
with far simpler mechanism requiring fewer opera- 
tives. It is even possible for the gigantic “New Mexico” 
to run at cruising speed with an engine room crew of 
one man, the electric mechanism requires so little at- 
tention. Of course, the great battleship will never 
operate so short-handed, except in emergency, but it 
ean be done. 


One man can control the movements of an electrically-driven vessel almost 


one of eleven Shipping Board freighters to be so equipped 


The idea of driving a huge merchant ship through the 
seven seas almost with the ease a motorman drives a 
street-car through city streets may seem humorous, but 
there is no humor in the basic scheme. It is not only 
possible for an officer to run his hoat with small levers 
on the bridge, but this is being done. The economies 
of utilization of hull space, and of fuel are such that 
students of shipping are beginning to realize what 
the electric drive means for the rising merchant ma- 
rine of this country. 

Strange to say, however, the first application of the 
electric drive principle was made on a type of vessel 
closely, resembling the merchant ship, although in re- 
ality it was a naval collier—the U. S. S. “Jupiter,” 
launched in 1912. The immediate success of this instal- 
lation was what paved the way to the adoption of the 
electric drive in the navy where ali of the capital 
ships of the future will be thus propelled. 





tions per minute develops a 
shaft horse-power of 3,000. 
One of the great advan- 
tages of the electric reduc- 
tion gear is that the speed 
of the ship and its general 
maneuvering, so far as the 
motive power is concerned, 
ean be controlled from the 
bridge by means of the 
safety steering device which 
is shown in one of our illus- 
trations. The bulk of the 
Shipping Board fleet is 
equipped with the mechani- 
eal reduction gear, and 
when a considerable number 
of these electric installa- 
tions are in service, it will 
be possible to make some in- 
teresting comparisons of the 
two methods and gather ad- 
ditional valuable data as to 
their respective efficiency. 








Synthetic Benzine 

HE remarkably interest- 
ing and important an- 
nouncement was made in 
Flugwelt that certain Ger- 
man scientists have succeed- 
ed in producing synthetic 
benziné. It has heen found 
that in the presence of the 
coal tar of lignite and when 
heated under a high degree 
of pressure, hydrogen com- 
bines with the hydrocar- 
bides contained in coal tar. 
This discovery was made 
in the laboratories of the 
Badische Anilin u. Soda Fab- 
rik. The general statement 
is made that it has been 
found possible to produce 
hydrocarbides analagous to 
those found in netroleum by 
means of high pressure, 
taking carbon monoxide and 








Driving a ship by elec- 
tricity means revolving the 
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The “Cuba”—first electric-drive passenger ship. 





The sister ship to the “Cuba” is the “Florida” 


hydrogen in the presence of 
suitable catalyzers. 
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The object of this journal is to record accurately and 
lucidly the latest scientific, mechanical and imdustrial 
news of the day. As a weekly journal, it is in @ posi- 
tion to announce interesting developments before they 
are published elsewhere. 

The Editor is glad to have submitted to him timely 
articles suitable for these columns, especially when such 
articles are accompanied by photographs. 





The Assured Future of the Automobile 
THOUGHTYIUL survey of our modern civilization, 
as expressed in the broad field of engineering, 
teaches us that there are certain industries, 
which because of the enormous benefit they confer upon 
mankind, become so thoroughly interwoven with the 
fabric of human life and activity, that they may be 
considered to be as permanent as civilization itself. 
In proof of this statement, it is sufficient to mention 
the railroad and the steamship. Eliminate both or 
either of these, and civilization, as we know it today, 
would cease to exist. 

And what steam has done for transportation during 
one hundred years of development upon sea and land, 
the internal combustion motor has equaled, and in some 
respects excelled, in a brief twenty years of develop- 
ment upon the hitherto neglected highways of the 
country. This astonishing fact is little understood by 
the general public, so let us look at a few of the incon- 
trovertible facts 

There are today in the United States some 7,000,000 
motor vehicles. If we assume a conservative yearly 
mileage of 3,000 miles per car, the total .cileage must 
be 22,000,000,000 miles per year; and if we assume an 
average of three persons per car, we arrive at a total 
passenger mileage of 66,000,000,000 miles. Compare 
this with the figures for 1919 as given out by the Asso- 
ciation of Railway Executives, which claim a yearly 
passenger mileage of some 46,000,000,000 miles. So that 
this lusty young giant in the field of transportation has 
a total passenger mileage to its credit nearly 50 per 
cent in excess of that on our entire railroad system, 
with its 260,000 miles of track. 

Again, in 1919, automobiles, on a basis of 300 days 
in use and an average of only two persons per car, 
carried 4,535,000,000 passengers. Compare this with 
the latest Interstate Commerce Commission figures 
which show that the railroads carried in 1918 1,124,000,- 
(00 passengers, or one-fourth of the number carried in 
automobiles. 

But, says some doubting Thomas, you are comparing 
two vastly different things; automobile riding is for 
pleasure—mere junketing, whereas railroad travel is 
serious—a business necessity. He will tell you that the 
automobile “craze” will have its duy like the bicycle 
craze, which is as dead today as a door nail. To this 
it is sufficient to say, first, that the bicycle passed into 
seeming eclipse because it was overshadowed by the 
automobile and second, that statistics show the bicycle 
industry was never more flourishing than it is today, 
more bicycles being manufactured yearly than there 
were in the palmiest days of the nineties. 

But the real significance of the automobile, as a 
leading utility in our industrial and social life, has 
recently been determined by a questionnaire conducted 
by the National Automobile Chamber of Commerce, 
which was sent to automobile license holders, selected 
at random from the registration lists of ten widely 
separated States. The answers received in reply to 
the first 10,000 cards vf this survey are very illumi- 
nating, since the results may be considered to be highly 
authoritative and reliable. 

We find that 10 per cent only of the cars are used 
exclusively for pleasure and that 90 per cent of them 
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are used more or less for business; that 60 per cent 
of the average car mileage and no less than 78 per cent 
of the farmer car mileage is to be credited to business; 
that 34 per cent of the average mileage represents the 
substitution of the automobile for the trolley or the 
railroad and the use of the car where there is no other 
means of communication; and lastly and most im- 
portant of all it is found that the average car owner, 
according to his own testimony, adds 57 per cent to 
his output through use of the automobile, and that the 
farmer adds 68 per cent to his efficiency. 

Now consider the fact that more than 2.300.000 fam- 
ilies have been enabled to live in the suburbs or other- 
wise improve their home surroundings, and that a 
working force equivalent to 1,600,000 laborers is be- 
ing applied to farming, and we think it will be agreed 
that so far from the automobile being a mere instru- 
ment of pleasure, it is an instrument of utility that 
has woven itself so closely into the fabric of our 
modern social and industrial life, that it has become 
beyond all question a permanent part of our civili- 
zation. 

Furthermore, we must not forget that.in bringing 
these material benefits to the individual, the automo- 
bile has been responsible for the creation of an industry 
whose growth has been so phenomenal that today it 
stands as easily the second largest in the country. 
Thus, the capital invested in the automobile industry 
for 1919 exclusive of parts and accessories msekers was 
$1,015,443,338, and in the same year the totai 
motor vehicle production was 1,974,016. The value of 
this product was $1,885,112,546, which is equal to the 
value of the total annual production of anthracite and 
bituminous coal in this country. The industry em- 
ployed 300,000 men in the production of motor cars and 
motor trucks, and its annual payroll was $374,933,856. 
With such figures in mind, no one will be disposed to 
question the statement of a well-known authority that 
“the greatest single new productive force in the de- 
velopment of the United States in the past twenty 
years has been the automobile.” 

Today the automobile industry, in common with all 
others, is passing through a period of readjustment, 
and there are many indications in the case of this 
particular industry that the readjustment is nearing 
completion and that early in the coming year everything 
will be in full swing upon a new and more solid 
basis. Of this we may all be assured, that there is not 
now nor has there been at any time any question of 
the permanent prosperity and the continued future 
growth of the industry. It is estimated that if the car 
market were confined merely to replacements, over 
1,000,000 new automobiles would be needed every year. 
There are, as we have said, some seven million cars 
in the United States. There are in all Europe only 
about one million cars. It is the belief of automobile 
men that not until the rest of the world has as many 
ears as the United States will the industry in this 
country experience anything more than a temporary 
abatement in the demand. Should the day come when 
Europe, like America, has seven million cars, there will 
be a demand, merely for replacements, which will be 
from two to three times as great as the maximum 
number of cars that has ever been turned out in a 
single year. 


Shipbuilding Here and Abroad 
T the present time, according to statistics recently 
issued by Lloyd’s Register, there are being built 
in the United States 312 vessels with an aggre- 
rate gross tonnage of 1,772,193 tons, as compared with 
767 vessels aggregating 3,470,748 tons which were 
under construction in the corresponding period of last 
year. That we were building this fall not much over 
half of what we had in hand last fall is of course due 
to the fact that the~great program of the Shipping 
Board is being rapidly completed, and no additional 
vessels are being laid down by the Board. An interest- 
ing fact is the large number of tankers which are now 
under construction, The United States is building 79 
of these, of 545,302 total tonnage, and the United 
Kingdom is building 32, with a total tonnage of 
232,758. Three other tank steamers are being built in 
other foreign countries. 
Lloyd’s statistics show that the United Kingdom is 
regaining her pre-war position in the world of ship- 
building. At the end of September this year, 961 
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ships were being built in British yards, and their total 
gross tonnage was 3,731,098 tons, an increase of 914,000 
tons over the amount that was building a year ago. 
This represents an increase of 32 per cent for the year, 
and of over 90 per cent as compared with the figures 
for September 1913. Note should be taken of the fact 
that a large proportion of these ships are of considera- 
ble individual tonnage. Thus, there are now building 
in British yards 64 vessels of 10,000 tons or over, 57 
vessels of 12,000 tons or over, 25 of 15,000 tons, end 4 
vessels of between 24,000 and 25,000 tons. 

Next to the United States comes Holland, which has 
in hand 165 ships of 423,400 tons. Italy is building 156 
vessels of 365,313 tons, and France, 89 ships of a total 
tonnage of 292,608. Japan, with 72 vessels of 262,407 
tons on hand, is building less than she was a year 
ago. Shipbuilding-has dectined, also, in the British 
Dominions, which have in hand 89 ships of 213,894 tons. 


Saving Steel in Bridge Design 

N the early, very early, days of engineering in 
I this country, it was customary to speak of the 

“factor of safety” in a structure, The factor of 
safety .was supposed to express the ratio between 
the maximum load which was supposed to come upon a 
structure and the breaking load. Not infrequently in 
steel structures, this factor of safety was as high as 
five; and thirty or forty years ago the same rough-and- 
ready method resulted in that magnificent structural 
material, the Douglas fir of the Pacific coast, being 
subjected in bridge work to a stress of only 1,000 
pounds per square inch when its breaking strength 
was not less than 10,000. 

A growing recognition of the unscientific character 
of the factor-of-safety method, coupled with a demand 
for reasonable economy, led to the substitution of the 
unit-stress methed, in which the maximum stress to 
which the steel shall be subjected is stated, the unit 
stress varying according to the particular duty to be 
performed by the various members of the structure. 

For many years past there has been a feeling among 
engineers that the unit stresses were too low for the 
highly reliable steel which is now available, and we 
note that a committee of the American Railway Engi- 
neering Association has proposed that the carrying ca- 
pacity of existing bridges be rated on the basis of 
unit stresses, ranging up to the high figure of 26,000 
pounds per square inch. 

Now any competent modern bridge engineer will 
admit that 26,000 pounds per square inch is a perfectly 
reasonable figure, provided that the preparation of the 
strain sheet and the design of the details of the bridge 
are in thoroughly competent hands, and the in- 
spection of the steel both at the mills and in the fabri- 
cating shops is conscientiously carried out by qualified 
men, A great reduction in the present margin between 
the working stresses and the breaking stresses can be 
safely met only if the above conditions are most rig- 
orously fulfilled. 

In some very interesting comments on this subject, 
Engineering News-Record lays emphasis upon the fact 
that the secondary stresses created during the erection 
of a bridge should receive very close attention if unit 
stresses are to be raised to the point which has been 
suggested. Live load stresses are all susceptible of 
measurement, but to determine secondary stresses, 
which at present are a matter of much uncertainty, it 
is suggested that they should be measured by means of 
gage points applied to the structure before its erection. 

During the well-known reinforcement work which 
was done on the Niagara Railway arch bridge, it was 
found that gage points can be placed on bridge mem- 
bers for as little as a dollar or two per pair. Since 
the initial measurements would not add heavily te the 
cost, our contemporary considers that it should be 
quite clear that the preparatory work for giving com- 
plete future knowledge of dead load stresses in a 
bridge, and consequently of the total stresses, can be 
done at a cost so low as to be completely negligible. 
The alternative to this is to meet the secondary stress 
problem in a haphazard way by adding mvure metal to 
take care of it. It is to be hoped that this very prac- 
tical suggestion will be followed out. Every reasonable 
proposal to prevent the use of unnecessary steel in 
bridges should commend itself to the civil engineer. 
We look to see this admirable suggestion incorporated 
in bridge practise. 
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Electricity 


The Unusual in Searchlights.—In a recent issue 
of Elektrotechnische Zeitschrift there appears a de- 
scription of a decidedly novel searchlight installation 
aboard German warships. Two plane mirrors are 
used to throw out the beam of light, the searchlight 
itself being placed inside the hull of the ship and in a 
protected position, while the beam of light is passed 
up through the hollow steel mast of the ship and 
projected by a mirror at the top. 


A Snap-Switch Handle That Cannot Be Unscrewed 
has been introduced by a leading manufacturer of elec- 
tric appliances. This is accomplished by means of a 
ratchet built in it. The handle may be substituted for 
the ordinary handle. The ratchet escapement comes 
into play when the handle is turned in the reverse 
direction so that it cannot be loosened or removed. By 
using a small screw-driver on a screw which is well 
recessed in the center of the handle, the ratchet is re- 
leased. These handles may be used to prevent the 
removal of “dead-front” insulated covers of safety 
panel switches. ‘ 

A New Canadian Niagara Power Project is de- 
scribed in a recent issue of The Electrician of London. 
The new water-power development, which is now 
under. way,- purposes ‘to utilize nearly the full drop 
between Lake Erie-and Lake Ontario and require for 
maximum capacity practically all the flow now per- 
mitted Canada under the international agreement. It 
is known as the Queenston-Chippawa hydraulic de- 
velopment. The present scheme contemplates the de- 
velopment of 500,000 horse-power and 305-foot head, 
using ten 50,000-horse-power turbines, five of which 
have been ordered. A description of this work will 
appear in an early issue of the Screntiric AMERICAN. 


Why Clark Standard Cells Fail——The causes and 
effects of the cracking of Clark cells at the amalgam 
terminal and the formation of gas in the amalgam 
limb are discussed in Scientific Paper No. 390, “The 
Two Common Failures of the Clark Standard Cell,” 
issued by the Bureau of Standards, Washington, D, C. 
The methods employed in an attempt to eliminate 
these defects are also given. It is shown that the 
cracking of the cell can best be prevented by a very 
simple expedient of using a cell blank in which plati- 
num wire previously subjected to the action of zinc 
amalgam is employed as the negative terminal, and 
also that the effects of gas formation can be mini- 
mized’ through the employment of the smallest excess 
crystals required to insure saturation at the highest 
temperature at which the cell is to be used, 


Aluminum for Telegraph and Telephone Lines is a 
subject that. has received some attention in Germany, 
where the scarcity of copper has caused the telegraph 
administration to investigate tue possibility of using 
aluminum for signaling plants. Difficulties were ex- 
perienced in finding methods for making reliable joints 
in cables, resistances of several ohms being often ob- 
served on carefully made twisted joints. For bus bars, 
however, aluminum appears to be just as good as 
copper. Telephone condensers up to 2 mf. in ¢a- 
pacity were made with aluminum foil and paper, with 
the same exterior dimensions as the ordinary tinfoil 
and paper condenser, continues Hlektrotechnische Zeit- 
schrift. On alternating-current tests the aluminum 
foil condensers were found to have much smaller losses 
than. tinfoil condensers, the power factor of the new 
condensers being only one-fifth to one-eighth that of 
the ordinary type. 

Direct or Alternating Current ?—There is a decided 
tendency among certain groups of European engineers 
to put all direct-current electrification ynder a common 
Classification as the “American system,” and, accord- 
ingly, to assume that direct current is the only form 
of supply accepted in America for railroad electrifica- 
tion. This tendency is vigorously opposed by an author 
in Elektrotechnik und Maschinenbau. This German 
author maintains that little stress should be laid on 
the fact that direct-current supply was chosen for the 
Chicago, Milwaukee and St. Paul electrification, in 
view of the peculiar circumstances which affected the 
choice. First of all, he says, the already existing 
three-phase transmission lines lifted the burden of 
transmission-line construction from the backs of the 
electrification engineers, enabling them to get access 
to power at any point on the read, so that numerous 
converter stations could be easily erected all along 
its length. The author further declares that Swiss and 
German progress in single-phase traction is very little 
appreciated in America and that one important reason 
for choosing direct current for the road mentioned was 
the lack of time for investigation and trial in a period 
when any kind of electrification was sure to promote 
economy. 
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; Science 

League of Belgian Scientific Societies—Thirty- 
three scientific societies in Belgium have formed the 
Fédération Belge des Sociétés des Sciences Math- 
ématiques, Physiques, Naturelles, Médicales et Ap- 
pliquées, with headquarters in Brussels. The feder- 
ation will aid the severalsocieties in keeping up their 
publications, provide facilities for international ex- 
change of publications, summon congresses, hold expo- 
sitions, etc. The president for 1920 is Prof. de la 
Vallee-Poussin, of Louvain. 


“Physiological Reviews,” published quarterly in 
Baltimore, beginning January, 1921, by the American 
Physiological Society, is the latest addition to the list 
of scientific journals designed to present periodical 
reviews of progress in particular fields of knowledge. 
Instead of abstracting individual papers separately, 
this journal will summarize and compare results, 
and a bibliographical list will accompany each article. 
It will therefore be a publication similar in purpose 
to Ergebnisse der Physiologie, the Harvey Lectures, and 
others of the same sort. 


The Writings of a South American Paleontol- 
ogist.—A complete edition of the scientific writings 
and correspondence of the South American paleontol- 
ogist’ Florentino Ameghino, who died in 1911, is 
now in’ course of publication at the expense: ofthe 
government of the Province of Buenos Aires, Argentina, 
and under the editorship of Alfredo J. Torcelli. The 
edition will run to a very large number of volumes, 
as Ameghino was the author of 179 essays and 
books, few of which sre short while some are large 
volumes. They are at present difficult of access to most 
scholars. 


Submarine Photography from Airplanes.—Writing 
in the Geographical Review on the subject of aerial 
photography as an aid to geography, Mr. Willis T. 
Lee, of the U. S. Geological Survey, deals at lengtb 
with the application of this process to photographing 
and mapping submarine features. The visibility of 
objects at great depths in clear water from a point far 
above the surface has been a well-known phenomenon 
since the wartime period of “sub” chasing by air- 
plane. It is said that objects 45 feet under water 
have been successfully photographed, and that with 
the proper plates and ray filters the presence of sub- 
merged objects invisible to the eye is revealed by 
the camera. It has been found possible to use this 
method of observation to some extent in detecting 
and mapping sand bars, shoals, drowned terraces and 
channels. Mr. Lee presents several photographs illus- 
trating the results of the method. Not all photo- 
graphs of coast lines reveal these subaqueous fea- 
tures. Certain conditions of the atmosphere and the 
water seem to be necessary for photographing them. 
“In studying the underwater features as shown in 
photographs,” says the writer, “caution and careful 
checking in every possible way are necessary. Changes 
in hue in the photograph might be due to sediment 
in suspension rather than to differences in depth of 
water.” 

Aridity as an Asset in Agriculture—The idea 
that an arid climate is » blessing to the farmer will 
strike most people as novel and paradoxical, but a 
good ease in favor of this idea can “be made out. In 
a valuable report on the Columbia Basin Irrigation 
Project, published by the State of Washington, the 
following facts are set forth regarding the influence 
of aridity on agriculture: The almost continual sun- 
shine accelerates plant growth. The soil, constantly 
warm, prevents any cessation of root activity which 
would follow night chilling if cloudy weather prevailed 
in the daytime. An arid climate reduces harvesting 
costs and insures a higher quality of products, har- 
vested without delay or spoilage by rain. The main 
point brought out, however, is that, with irrigation 
as a substitute for rainfall, water can be applied to 
the crops at the right time and only at the right time; 
also in just the right amounts. This fact is in ac- 
cordance with current ideas in agricultural meteorology 
concerning the great importance of “critical periods” 
in the growth of any crop plant, when its exact require- 
ments in respect tu heat or moisture must be met in 
order to get the best results. The ideal plan would 
be to dispense with natural climate altogether and to 
grow all crops under controlled conditions of tempera- 
ture, moisture, and probably other atmospheric factors. 
The above-mentioned report says: “The scant rainfall 
of the Columbia Basin area has been very beneficial 
for the future irrigationist. There has not been suf- 
ficient moisture to leach away the stored plant food, 
and at the same time adequate drainage has pre- 
vented the accumulation of alkali salts, which are the 
most soluble of the earth’s constituents and are 
frequently found in poorly drained arid regions.” 
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Automobile 


England to Motorize Mails.—There are indications 
that the General Post. Office of. England is considering 
u great revival and extension of motor services for 
mails, particularly in the more remote country districts. 
As will be remembered, there was considerable progress 
in this direction during the years immediately preceding 
1914. The war, however, necessitated considerable 
changes, resulting in a wholesale abandonment of road 
services and a reversion to “as you were” conditions. 
Efforts are now heing made to recover the ground thus 
lost. 

Peoria Taxes All Wheels. —The city council of 
Peoria, Illinois, has adopted a new wheel tax ordinance 
effective October 1. Even bicycles and tricycles, ridden 
by children, must pay a tax of $2 a year. The scale for 
horse-drawn vehicles ranges from $2.50 to $10; motor 
buses, $10; motor vehicles, not motor trucks, $4 to $8 
a year; and motor trucks, $5 to $15, according to horse- 
power. Firms engaged in manufacturing or dealing in 
motor vehicles will be required to pay an annual tax 
fee of $6 for every dollar's license fee issued. There is 
much opposition to the measure, but the council holds 
that the conditions of the public finance forces the 
action. This action is unusual in that all vehicles are 
taxed. The usual procedure is to tax only motor vehi 


cles and allow other users of the highways to use them 


without payment of any fee. It is hoped that other 
communities figuring on levying a wheel tax will in- 
clude all vehicles and not make the motorists bear the 
entire burden as is the established custom. 

Hauling Mill Work by Truck Profitable.—in the 
average wood-working plant there are two uses for the 
motor truck. One is to truck in lumber or raw material 
and the other is to truck out the finished product— 
that is, to make deliveries to the purchaser. The truck- 
ing-out proposition has more to it than many a woed 
working plant has so far developed ; it is practical and 
economical to make truck delivery over comparatively 
long distances if the road permits it. Investigation into 
truck service and cost bring to light the fact that in 
competition with short railway hauls, ene can truck 
millwork and other items in manufactured wood at a 
greater saving than he can truck such heavy items as 
sand, gravel, cement and brick. The reason is that the 
heavy items take a very low freight rate, which motor 
trucking must compete with, while manufactured wood- 
work takes a comparatively high freight rate, conse- 
quently it can often be delivered by truck fifty or more 
miles more economically than shipping by railroad 
and there is a saving of one or two handlings. 

Riveting Ring Gears.—Where the ring gear is at- 
tached to the differential housing by rivets which bave 
become loose, the first step is the removal of the old 
gear by chipping off the rivet heads with a sharp 
chisel in order to drive the old rivets out or to drill 
out the rivet head if this is of the countersunk type 
After the rivets have all been driven out and the old 
ring gear removed, the flange on the differential case 
should be carefully gone over and all upstanding burrs 
should be smoothed down with a file. Any irregularity 
on the flange will result in the ring gear being out of 
true, as far as its meshing with the driving pinion is 
concerned. Hot riveting is preferable to cold riveting 
because when the rivets are put in red hot they fil 
the holes better as they are headed over and additional 
holding power is secured by the cooling shrink. In 
order to make a neat job of riveting it is imperative 
to use a rivet set. A skilful mechanic may be able to 
form up a head with a peening hammer but this at 
best is a slow job and there is always some danger 
of injuring the differential casing or the gear teeth 
should the hammer slip. 

Tightening Bearing Cap Boits.—A point to observe 
is to make sure that the heads of the belts are im- 
bedded solidly in their proper position and that they are 
not raised by any burrs or particles of dirt under the 
head which will flatten out after the engine has been 
run for a time and allow the bolts to slack off. Simi- 
larly, care should be taken that there is no foreign mat- 
ter under the brasses-and the box in which they seat. 
To guard against this the bolts should be struck with 
a hammer several times after they are tightened up, 
and the connecting rod can be hit sharply several times 
under the cap with a wooden mallet or lead hammer. 
It is important to pin the brasses in place to prevent 
movement, as lubrication may be interfered with if the 
bushing turns round and breaks the correct register be- 
tween the oil hole in the cap and brasses. Care should 
be taken in screwing on the retaining nuts to insure 
that they will remain in place and not slack off. Spring 
washers should not be used on either connecting rod 
ends or main bearing bolts, because these sometimes 
snap in two pieces and leave the nut slack. The best 
method of locking is to use well-fitting split pins und 
castellated nuts. 
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Some Facts and Figures on How Los Angeles Has Harnessed the Distant Mountain Streams 


\ EW years ago, when Los Angeles completed its 
4 mile aqueduct to bring 


5) water from the moun- 
tuins, a great deal was published concerning the magni- 
tude of the work and the benefits that would follow 


ition. It is safe to say, however, that few people 
and that fewer still have remembered that one 
of the great gain which the people of Los 
Angeles spent $24,500,000 was the development of hydro- 
electric power, 

Nearly East thinks of an aqueduct 
nerely as a means of obtaining water for drinking and 
ither dor and in the West, perhaps as an 
djunect in near-city irrigation. But when these pri- 
mary ne ve heen met that of power remains. A 
xreat industrial city depends on cheap power as much 


i 

noted 
objects to 
evervone in the 
iestic uses- 


eds ha 


as it does on drinking water. Coal is lacking in the 
West; and though fuel oil is at present abundant it 
will not last ferever. But water power will. 

Che builders of the aqueduct realized this, and one 
of the objects of their work was to develop water 


By Crittenden Marriott 


through a very severe natural test. For three years 
the Southwest, and the Pacific coast especially, has 
been going through a very unusual drought; and the 
rainfall for the winter of 1919-20, though far above 
that for the three winters preceding, was only just 
about normal. The State Railroad Commission, which 
in California has control of the water power of the 
State, has this year sent out an appeal to all power 
plants to utilize all existing power in the State to the 
utmost and not to let any available water run to waste. 
It has even been suggested that all the power plants 
in the State pool their resources for the common sup- 
ply. Of all the plants the Los Angeles aqueduct alone 
was able to turn over a large amount of power to 
other companies for distribution and use outside the 
city. 

So far as the water itself is concerned, the city, 
during the three years’ drought, has greatly enlarged 
the suburban area to which it supplies water for irri- 
gation; and it has just allotted for the use of the 


for the use of the city of Los Angeles three years ago? 

Naturally the demand for domestic, office, street and 
home lighting had first to be met. After this came the 
steadily increasing demand of existing industries, large 
and small, including both those that changed their 
plants from oil-burning to electrical and those that 
bought the cheaper power offered by the city in place 
of that which they had theretofore bought from the 
two private power plants in the city. The difference in 
costs now and before the war makes it difficult to 
compare oil-fuel costs with electrical costs. However, 
a very careful estimate made by the local ice compa- 
nies shows that their change to electricity has en- 
abled them to save enough to cover the increase in 
wages of the last three years, the cost of treating the 
water, and the interest and depreciation on the new 
investment. In other words, electrical power at aque- 
duct rates has held the cost of ice making in Los 
Angeles to its pre-war standard; and the same is true 
of many other branches of industry. 

















1.—The Jawbone Syphon crossing a valley. ““White coal’ does not demand a level or even a downward course; it sinks to the bottoms of valleys and rises again to cross the mountain ranges. 


2.—It is frum such snow-covered slopes and mountain streams as these that water is obtained for the distant cities and towns. 
effective fall here is 938 feet, developing 69,000 horse-power. 


Angeles. The 


3.—The San Francisco Power House No. 1,-44 miles from Los 


The high-voltage transmission line appears in the foreground, the penstocks in the background 


Factors in the conversion of melting snow into electric power and light and heat for the distant cities and towns 


power and to transmit it electrically to the city in order 
to build up there a vast industrial system. Today 
this object has become paramount; and the possibilities 
of the situation can no longer be blinked at. The bald 
facts that Angeles today has 41,000 horse- 
power, municipally owned, in use end for sale; and 
before the close of the present year it will have 98,000 
horse-power. And this is only about one-third of the 
power available.from the aqueduct and its adjuncts, the 
other two-thirds waiting only on the installation of the 
necessary power-plant machinery to be available for use. 
This enormous potential power is due to the great 
fall between the intake of the aqueduct and the city 
and to the fact that the same water can be used over 
and over again, the total fall effective for power use 
1.960 feet. Its development has changed the 
destiny of Los Angeles, transforming a commercial city, 
dependent almost wholly on the agricultural and horti- 
cultural output of its “back country,” into an indus- 
triak city whose possibilities are unlimited. 

The reliability of the aqueduct power has just gone 


are Los 


weing 
being 


huge automobile tire factory (operating 33,000 spindles) 
which is about to begin operations, a supply of water 
double that used by the entire city of San Diego for all 
purposes, The total aqueduct discharge is 400 second- 
feet, equivalent to 258,000,000 gallons daily, which, in 
addition to supplies already developed locally, gives a 
total daily delivery of 325,000,000 gallons, 

Of course the generation of hydroelectric power out- 
side a city does not necessarily mean that the power 
is or can be reliably transmitted to the city workshops. 
However, all aqueduct power so far developed, and 
much of that not yet utilized, is or will be generated 
at plants that are very near the city and transmitted 
over lines whose capacity is far in excess of present 
loads. ‘The lines to the city carry 100,000 volts; the 
city is encircled by duplicate 33,000-volt transmission 
lines (which extend to the harbor district at San 
Pedro, 16 miles away); and the industrial parts of the 
city are well provided with distribution power lines. 

But what actual use has been made in a big way 
of the power that became available in some degree 


After existing needs were supplied, special attention 
could be given to supplying new plants built for the 
most part by industries that until then had been un- 
known in southern California. 

As a rule men are pessimists when they are asked 
to transfer their business to, or to invest their money 
in, a region where no pioneer has marked the way for 
their particular line. At the very least they want time 
to consider. And it takes time to build factories, espe- 
cially nowadays when both materials and labor are 
searce and costly. 

Nevertheless the vast advantages of cheap electric 
power of the aqueduct proved a powerful magnet. 
Since the power became available many small plants 
and some huge ones have been built and have gone into 
operation; ~‘*°rs have nearly completed building and 
will start \ luring this summer or fall; and others 
have only ju. vegun building. 

The first great industry to succumb to the attraction 
of the magnet was that of ship building. The two big 

(Continued on page 620) 
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The giant Staaken monoplane which carries a crew of two pilots and two mechanics in a cockpit atop the fuselage, and eighteen passengers in the comfortable cabin 


The Unusual in Passenger-Carrying Airplanes 
By Alfred Longville 

OME very radical changes are being introduced in 

aviation of late. Just as we had settled down 
in the comfortable belief that the passenger-carry- 
ing airplane, to be truly orthodox, had to have a num- 
ber of engines each of which drove its own. tractor 
or propeller screw, along came se¥eral new machines 
which cast aside our fond beliefs and start aviation off 
on a new course. He would be a brave prophet who 
would attempt to picture the winged passenger-carrier 
of the future, in view of the many new and promising 
ideas now being worked out. 

The latest F.I.A.T. 12-seater biplane is a leader 
among the aeronautical revolutionists, so to speak. In- 
stead of following the accepted practice of a multi- 
unit and multi-screw arrangement for the propulsion, 
the engineers of the Fiat organization have designed 
their huge machine with a triple-engined power plant 
mounted in the nose of the fuselage and driving a 
single tractor screw, as in the usual single-engined 
tractor machine of the 2- or 3-passenger class. In the 
new F.1.A.T. machine the engines are mounted side by 
side, each driving the single tractor screw through a 
gear box. Should any one of the three engines develop 
trouble, it is automatically thrown. out of engagement ; 
furthermore, simple arrangements are provided so that 
the pilot or mechanic may disengage any one of the 
three engines, thus enabling certain repairs or adjust- 
ments to be made while in flight. The combined horse- 
power of the three engines is 900 at 1,850 revolutions 
per minute; but the normal power developed during 
cruising flight is 700 horse-power at 1,600 revolutions 
per minute, giving a speed of 115 miles per hour in- 
stead of 125 miles per hour at full power. With two 
of the engines in operation 600 horse-power is obtained, 
which is ample to maintain cruising speed. From re- 
ports it appears that the Italian engineers have solved 
the problem of a suitable gear drive in a somewhat 
different fashion from certain French designs in which 
two or more engines are arranged in tandem to drive a 
single tractor screw. 

Another departure from standard airplane design 
is the great German monoplane which forms the 
cover illustration of this issue. This odd machine is 
the German “Staaken,” built in one of the Zeppelin 
works where efforts of late have been concentrated on 
the airplane instead of dirigible type of airship. 

The most striking feature of the giant “Staaken” is 
the arrangement of the engines. Following the lines 
of the all-metal construction of certain German ma- 
chines, the “Staaken” has an exceptionally thick single 
wing which is so braced internally, between the top 
and bottom surfaces, as to require practically no ex- 
ternal bracing. The engine units are mounted in the 
leading edge of the wing, two on either side of the 
fuselage, offering a minimum of head resistance. In 
all, the airplane has somewhat over 1,200 horse-power, 
and carries 18 passengers and a crew, of 2 pilots and 2 
mechanics. The nose of the machine is hinged and 
swings back so as to form a doorway into the cabin 
situated in the forward part of the fuselage. The 
pilots and mechanics sit in a cockpit on top of the 
fuselage and above the single plane, which position 
affords excellent visibility in almost all directions, 

The giant “Staaken” is the outcome of a whole line 
of giant airplanes developed *by Germany during the 
latter part of the war, and intended for long-distance 
bombardment of Allied cities and military depots. 
The all-metal construction is carried ovt in duralumin. 
The span of the single wing is 105 feet. The speed of 
the machine is given as 130 miles per hour, which is 
exceptionally fast for a machine of such large pro- 
portions and great carrying capacity, 


Demolition Material as Fertilizer 

T the present time when fertilizer is so much in 
d demand, various materials which could be used 
for this purpose should not be overlooked. From a 
French source we find it recommended to use lime and 
plaster material coming from demolitions, and it con- 
tains very useful fertilizing ingredients. Such ma- 
terial can find a very good use on land which is poor in 
lime and which is situated in the region around good- 
sized towns. The cost is scarcely anything, and the 
haulage to the spot would be practically the only 

















Giant Staaken machine in flight, carrying eigh- 
teen passengers with all the comforts 
of a railroad coach 


expense. Material from demolition consists of dry 
mortar with some fragments of stone, that is, as re- 
gards the waste products which cannot be used again. 
The composition of mortar will be seen by observing 
how it is made up in the first place, mortar being 
formed in fact of sand and lime in varying proportions 
according to use. In general the makeup contains 30 
to 40 per cent of lime which afterwards becomes partly 
transformed to carbonate of lime or chlorohydrate and 
nitrate. Nitrification is found to be most active in the 
walls of the ground floor, and there is also formed in 
many cases nitrate of potash. It will thus be observed 
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Nose of the Staaken machine, showing the hinged 
front which swings back so as to give access 
to the passenger cabin 


that this material is rich in nitrates, and it can there- 
fore be employed to advantage as a calcareous fertilizer 
and as a source of valuable nitrogenous substances. 
From the sand which it contains, this material is best 
adapted for use on clayey soil than on sandy soil. In 
fact, after the lime and the different fertilizing sub- 
stances have disappeared, either absorbed by the plants 
or drawn off by water, the sand will remain in the soil 
and it acts to increase the mobility of light earth which 
would be a disadvantage, while it is precisely this light- 
ening up which is desired in heavy soils of a clayey 
nature, hence the sand is very useful in the latter case. 
The material is found to have a speciaily good effect on 
meadows and wet pasture land which however is not 
of a marshy nature. It is favorable to the growth of 
vegetables such as beans, peas and the like on ground 
of this class. Such fertilizer is also good for plowed 
ground, and here the material should be incorporated 
at some depth in the soil and not spread on the surface, 
especially on damp soil, for this would reduce their 
effect. Aside from mortar and the like, we should also 
consider the use of plaster coming from demolitions. 
Its action as fertilizer is not as yet very clearly de 
fined, but it is considered that this material acts not 
only as a lime fertilizer, but also has an effect due to 
the sulfur which it contains, On the other 
it is probable that it facilitates the absorption of pot- 
ash by plants and favors nitrification. In any event, 
its effects are noteworthy upon certain crops, such as 
pod vegetables (peas, beans), clover, buckwheat and 
others, and it increases their output considerably. 
Grapevines show its action to a marked extent, but reot 
vegetables and cereals hardly at all. Plaster therefore 
should not be neglected, for it can be a source of great 
benefit to crops in many cases. Plaster material should 
be well pulverized before use as such plaster will usu- 
ally contain various impurities such as pieces of stone, 
brick, mortar, etc. The amount to be used on the 
soil will of course vary according to the case. 


Making New Blood 

VERY remarkable discovery with regard to the blood 

has. just been made by Dr. W. J, Penfold, director 
of the Australian Commonwealth Serum Institute, Lon- 
don. In the making of diphtheria and other serums 
considerable quantities of the plasma or fluid portion of 
horses’ blood is used at the institute. The practice 
has been to allow the blood, after it his been drawn 
from the horses, to stand for some time to allow the 
red corpuscles to settle to the bottom. The fluid is then 
drawn off and used while in the past the red corpuscles 
have been thrown away. This struck Dr. Penfold as an 
economic waste so he began experiments in the way of 
injecting the corpuscles into the horses again. The re- 
sults have opened up a new chapter in the study of the 
blood. It appears that the horse can easily and quickly 
form new fluid if the red corpuscles are put back into 
the blood. While the normal average amount of blood 
in a horse is 36 liters it has been found possible to take 
48 liters in a week from a horse to which the red 
corpuscles are returned and that without its vitality © 
being any more, if as much, affected as was the case 
with ordinary limited bleeding. The practice of re- 
turning the corpuscles has been extended to all the 
horses, between 30 and 40 in number, which are bled 
at the institute and wider experience is confirming the 
results of the earlier experiments. The composition 
of the blood remains practically normal. 

It will take some time to realize anything like the 
full possibilities of so new and startling a discovery 
but it is bound to have an important bearing on the 
practice, as well as on the theory, of medicine. For in- 
stance there are diseases in which good results might 
be expected by an injection of the blood of those re- 
covering from the disease but under present conditions 
the convalescents cannot spare the blood. 
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Succeeding in Signal Engineering 


A Relatively New Field Opened to the Man Who Wishes to Learn While He Earns 


NIGNAL Engineering is one of the newer specialized 
s branches ef railroad engineering. The problem of 
safe, reliable automatic signaling grew with our rail- 
road transportation systems and today thousands of 
men trained in this work are employed in the design, 
construction and maintenance of signal installations. 
The signal engineer has come into his own during the 
pust twenty-five vears and today he takes his place on 
the engineering staff of all the important railroads. 

The profession of the signal engineer is just as im- 
portant as that of any other trained man on the staff, 
since his work is to devise ways and means of protect- 
ing life and property in transit over the railroads. 
This country, with its vast transportation systems, suf- 
fers considerable life annually not through 
faulty signaling but through the human factor. Some 
of our most terrible railroad accidents have been 
caused by the engineer going to sleep or dying at the 
throttle. The signal operator is not infallible and 
some very serious accidents have occurred through neg- 
lect in this part of the present-day system. 

When the engineer is asleep there is nothing to pre- 
vent the train from passing a signal. On the other 
hand, if the signal operator makes a serious mistake 
there is no way for the engineer to know it. These im- 
perfections in the railway signaling systems of today 
have caused a great many lives to be sacrificed, and 
one of the- most pressing needs of our railroads is a 
perfect automatic system that will almost, if aot quite, 
eliminate the human factor. 

While the railroads were under Federal 


loss of 


By Raymond Francis Yates 


ceed outside of college is the absence of the need for 
involved mathematics. Mr. Cooke informed the writer 
that signaling engineering can be taught to a man who 
has a good, thorough knowledge of arithmetic. For 
the man who wishes to gét out of the “rule-of-thumb” 
class as far as possible, however, the study of higher 
mathematics is essential, Work in signal engineering 
is seldom speculative enough to demand the applica- 
tion of the involved processes of calculus, differential 
equations, ete. It can be said in general that a knowl- 
edge of arithmetic will enable a man to master the 
details of signal engineering but it will not enable him 
to lift himself above the crowd who have a similar 
training. 

The subject of signal engineering involves a study 
of mechanical, electrical and illuminating engineering. 
That is, the man to be proficient in signal engineering 
must have an electrical and mechanical education and 
should have an aptitude for work along these lines. 
The illuminating work is necessary but most roads 
at present do not lay so much stress on this as on the 
other features of the work. Mechanical and electrical 
work really form the foundation of signal engineering. 
The work itself in regard to the railroad is divided up 
into maintenance and construction. Both of these 
branches are subdivided into such work as testing and 
repairing, which is both electrical and mechanical, 

The design and manufacture of railroad signal 
equipment is not done by the railroad companies, Sey- 
eral large manufacturers in this country carry on this 


will continue to exist until enough men are trained in 
this unique hut important branch of engineering. The 
need for men is growing every day; it must grow as the 
railroads are extended. The future of signal engineer- 
ing is only limited by the railroads and there is no 
need for concern regarding the future of the railroads 
in this country. Many of the railroads of lesser impor- 
tance do not have automatic signaling systems at pres- 
ent, but it is only a question of time before this sys- 
tem will be accorded universal adoption. Within the 
next few years many millions of dollars will be spent 
for signal equipment. 

There is positively no opportunity for a man trained 
in signal engineering to go into business for himself 
unless he is able to invest his money in an established 
signal manufacturing company. There is no need for 
consulting engineers as each railroad employs its own 
experts. About the only way a man could get into 
business would be by inventing a new and practical 
signaling system and interesting capital in it. There 
is certainly plenty of room for improvement in signal- 
ing devices and a man in this field with inventive talent 
will have little trouble obtaining reward for any im- 
provements he may devise. The railroads are always 
willing to pay handsomely for anything that will save 
life and property. 

Considering the nature of the work and the amount 
of training necessary signal engineers are well paid. 
Men who have reached the upper regions of this pro- 
fession find little trouble in obtaining salaries as high 

as $10,000 per year. From this point the 








control the problem of automatic signal- 
ing was put in first place among improve- 
ments. Experts claimed that the need 
was for a system similar to that in use 
on the New York subways. When a sub- 
way motorman passes a signal, the brakes 
are automatically applied and the entire 
train is stopped within a few feet. Of 
course, this system as it now stands can- 
not be applied to steam railroads, be- 
cause the problem is not exactly of the 
same nature. 

One reading the foregoing lines can 
easily recognize the future of signal engi- 
neering. Although the field is not ex- 
tremely broad, it is nevertheless promis- 
ing and holds a good future for those who 
master its details. There is especial need 
for men of an inventive turn of mind. 

Mr. T. G. Cooke of the School of Ap- 
plied Engineering of Chicago, Ill, is the 
Director of the Department of Signaling, 
and the writer decided to obtain his 
views on the subject, knowing that his 
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away in the switch tower. 


T was our recent good fortune to visit and study the switch and 
signal installation in the Grand Central Terminal. 
was when a French reader of the SCIENTIFIC AMERICAN was in 

New York City, as our guest, on a mission of studying manufacturing 
methods in general and switch and signal mechanisms in particular. 
Truly, the magnitude of a modern switch and signal installation is 
At the New York Central terminal the trains come and 
go as though parts of a huge clockwork. In the switch towers the di- 
rectors, as they are called, follow the movements of trains on an animat- 
Orders are issued by the director to a 
staff of operators who pull the various levers projecting out from a 
Little green lights indicate the position of any given 
switch or signal, and whether a track is clear or occupied. An impulse 
is returned by either switch or signal when its function has been ful- 
filled, thus conveying positive confirmation to the operator some distance 
Here, indeed, is by no means the least inter- 
esting of the many interesting phases of railroading, and Mr. Yates 
did well to choose this subject for the present instalment of his series 
dealing with opportunities in many fields —THE EDITOR. 


The occasion 


salaries range down to $90 per month for 
beginners in the work. However, this 
salary is not any lower than a beginner’s 
salary in any other field. Most of the 
college graduates in electrical engineering 
receive from $80 to $100 per month when 
they start in. The traveling signal man 
receives about $180 per month and to this 
is added a certain amount for expenses. 
Division signal engineers receive from 
$190 to $200 per month. The salary of an 
assistant supervisor is about $200 per 
month with all expenses paid. Supervi- 
sors generally receive from 8215 to $225 
per month exclusive of expenses. Gen- 
eral inspectors are paid about $250 per 
month. 

Signal engineers, like all other profes- 
sional men, should have ambitions and 
ideals if they wish to progress in their 
field. Every inan in this profession should 
strive to produce a greater safety of life 
and property and maintain the system un- 
der his jurisdiction in perfect order, which 
will bring about a minimum of suffering 














long experience and standing in the field 





would enable him to give some very 

valuable and encouraging information to the young 
men who are surveying the field with the hope of enter- 
ing this profession. The information imparted in the 
following lines is given through the courtesy of Mr. 
Cooke. Nothing but honest opinions are given and 
there has been no effort on the part of the author or 
Mr. Cooke to make the field appear more than it 
really is. 

The first matter of importance in reviewing any field 
is education, The majority of signal engineers today 
are not college men. This fact certainly ought to en- 
courage the young fellow who has an interest in the 
field and who cannot see his way clear to attend school. 
The need for signal engineers has been so pressing dur- 
ing the past few years that most railroads are willing 
to take on any young men to learn the work as far as 
they can by experience, and if this is supplemented 
by study the position of signal engineer is reached 
within four or five years. This is by no means a 
“sure-fire’ proposition. Much depends upon the man, 
his ability, courage, honesty, and capacity to do things. 

It is the general opinion among railroad officials that 
a signal engineer does not have to be a college graduate. 

Of course, the college man enjoys an advantage 
over the self-trained fellow, but in this particular 
field experience counts more than in most professions 
and oftentimes offsets the advantage of college. A 
two-year special course in electrical engineering would 
be a wonderful aid to a man about to enter the sig- 
naling field. 

One thing that makes it possible for a man to suc- 


work. The man who qualifies as a railroad signal 
engineer with several years of good practical experi- 
ence will have little trouble in obtaining a position 
with a manufacturer, providing he desires to enter this 
phase of the work. The position of designing engi- 
neer with a signal manufacturer is one which must be 
filled by a man who is thoroughly trained. Most of 
these positions are filled by college men, and the man 
educated to be either an electrical or mechanical engi- 
neer has a splendid opportunity to qualify as a design- 
ing engineer after a little experience: along this line. 
A few men who are not college-trained hold positions 
as designing signal engineers, but they are men of 
exceptional ability who have struggled to the upper- 
most heights of their profession. 

To qualify for signal engineering a man should be 
technically inclined and above all should have a liking 
for railroad work. There is a lure to the railroads that 
affects many young men; and if those who feel this 
calling are at all inclined to be mechanical or electrical, 
then signal engineering is indeed a pleasant field to 
work in. A signal engineer spends a large part of his 
time out of doors and this makes for health and vigor. 
Good eyesight and color sight are absolutely essential 
for this work. 

At a recent meeting of the Railway Signal Associa- 
tion the present shortage of signal engineers was dis- 
cussed. During the past few years the railroads have 
found it utterly impossible to obtain properly trained 
men to carry on their signal installation and mainte- 
nance, This shortage exists at the present time and 


and minimum loss of property through 
wrecks. The casualties of every railroad depend 
largely upon the signal system. When signals go 
wrong, trains go wrong and this usually means a dis- 
astrous wreck with its consequent loss of life. Every 
signal man should be proud to feel that it is within 
his power to reduce the number of wrecks to a mini- 
mum in his position of guardian over the movement 
of trains on the great railroad systems of our country. 


Electrified Milk 
N English scientist, Prof. J. Martin-Beattie, of the 
University of Liverpool, has made important dis- 
coveries in connection with the sterilization of raw 
milk. The common method in use in America and 
Europe to make milk safe is pasteurization. Pasteuri- 
zation is absolutely effective, in that it kills all bac- 
teria, but it can be said that it is not a perfect pro- 
cess, for the reason that it alters the taste of the milk. 
Pasteurized milk is not “raw” milk. The degree of 
heat and the mode of its application give pasteurized 
milk usually a flavor which is objectionable to many. 
For several years Dr. Beattie and his associates 
have been experimenting with electricity as a substi- 
tute for pasteurization. They have perfected appara- 
tus for running electric current through milk, and have 
determined the proper quantity to apply. The appli- 
eation of electricity is of very short duration. It does 
not raise the temperature of the milk to more than 
148 degrees Fahrenheit. The milk is not “cooked,” not 
altered in any essential properties through such heat- 

ing as is incidental to the process, 
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Solving the Labor Problem—Iil 


How Wages Were More than Adjusted to the Cost of Living, with Increased Output and Freedom from Strikes 


By E. W. Hulet, Second Vice-President in Charge of Production, White Motor Co. 








HE fact that an industrial concern, em- 

ploying many thousands of men, has passed 
through the war and post-war periods without 
a single strike or any sv-called labor trouble 
whatsoever, is of profound economic signifi- 
cunce, 

It will not be disputed that a satisfactory 
udjustment of the relations between the cap- 
italist and labor is the biggest problem con- 
fronting the world today. This article is 
written in the belief that a discussion of the 
underlying principles and the methods by 
which the White Motor Company has so suc- 
cessfully solved its own problem under the 
trying conditions of the past six years, will 
prove te be of assistance to other establish- 
ments that are wrestling with the same 
problem. 

We shall outline the underlying principles 
upon which our industrial relations system 
is based, and then pass on to consider the 
methods by which these principles have been 
applied. 


The Four Elements in Industrial 
Relationship 

In the management of industry, there are 
four groups to consider: The stockholder 
who has money investe@: the management 
who plan and direct; the workman who pro- 
duces; and the public, which consumes. All 
four are entitled to and must be given their 
proper consideration. 

Business was originally founded for service, 
and we are endeavoring to give service with 
proper relations and in proper’ proportion. 
Should any one of the above groups not re- 
ceive its proper attention, the position of the 
other three would be jeopardized. 

We need capital: the producer and the pub- 
lie will suffer if capital is not given its just 
return, We need the producer (the manage- 











necessury to make good managers. The great 
majority prefer to remain at their own work, 
for which they have been trained and fitted 


Contact of Management and Men Through 
Shop Committees 

With a view to bringing about a closer re- 
lationship between the management and its 
employees and to provide a medium through 
which may be transmitted the thought, feel- 
ings, requests and desires from employees to 
management and from management to em- 
ployees, we have instituted what is known 
as “shop committees.” Under this arrange- 
ment, each department of the 
vided into groups of approximately ten men 
and a representative is elected by each group. 
The employees elected by the various groups 
in one department form the Department Com- 
mittee. Any employee of .the department in 
which election is held is eligible to act as a 
committeeman, and the meetings are held bi- 
weekly by separate departments on the com- 
pany’s time, and they are so scheduled that 
only one committee meeting is held at a time. 
All committees are elected by secret ballot 
and the committees elect their own chairmen 
and secretary annually. 

The manager and superintendent of the de 
partments represented, with their assistants 
and general foreman, are privileged to attend 
the department meetings but are not consid- 
ered members of the comnmittee. The commit- 
tee meetings are open forums where ail ques- 
tions of interest, whether pertaining to the 
factory or not, are freely discussed; questions 
pertaining to policy, production, expansion 
and any of the various activities of the fac- 
tory are debated and graphically illustrated 
by representatives of the management, Min 
utes of the meetings and graphic and other 
charts which have been discussed are posted 
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ment and workmen being considered the 
“producer”): capital and the consumer will 
suffer if the producer is net properly consid- 
ered, And likewise, both capital and pro- 
ducer will suffer if the consumer (the public) is not 
properly and justly dealt with. This is the old-fash- 
ioned principle which we are following. 

We feel that our production problem is an indus- 
trial-relations problem, Maximum production cannot 
he had without proper industrial relations, and, with 
this in mind, we have been working for the past six 
years to build up a proper relation between manage- 
ment and men. Although in no way perfect, we feel 
that the better relations have helped to bring about the 
increase in production which is shown in the accompa- 
nying chart. 


Production Is the First 


E. W. Hulet, Second Vice-President in charge of Production, 


White Motor Company, and author of this article 


may thrive. We feel that confidence has been estab- 
lished by placing squarely before the employees, 
through our committees and the White-Book, our fac- 
tory publication, the problems of the management. 


The Men Do Not Want to Manage 
The workers do not want to manage. It is no part 
of their scheme of life. They do not want to share the 
great risks that are run in assuming the responsi- 
bility of management. They, the thinking workmen, 
will tell you that they have not the length and breadth 
of vision, the training or general knowledge which are 
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on the bulletin boards of the department 
locker rooms for the benefit of the employees. 
This very simple form of committee system 
has been operating successfully in the factory 
for the past five years. By its means, employees are 
taught the necessity of production and the proper 
methods of securing it economically. They are taken 
fully into the confidence of the management and are 
given an insight into manageria& problems, with ever) 
opportunity to follow them up in detail, and, if they 
so wish, to make suggestions. The “cards are put on 
the table,” and the problems, as they confront the 
management from time to time, are discussed by a 
representative of the management at the committee 
meetings. 
Any point deemed of interest may be brought before 
the committees by members 
for discussion; and if these 








Essential 
Production is the first es- 
sential and of the most im- 
portance to industry. Every- 
thing must be working 
smoothiy and properly in 
the factory if you expect 


out as a model in industrial relations. 


T the recent meeting of the Society of Industrial Engineers, the White Company was held 
There can be no doubt that here is one large cor- 

poration that has been able to convince its workers that it is ‘‘on the level’ in its dealings 
with them. Were this not the case, it would not have been possible to make the showing recorded 
in the table mentioned in the text, which we reproduce herewith: 


are of a nature that would 
necessitate any great outlay 
of money or any radical de- 
partures from policies and 
practices, they are referred 
to the management. If they 
are considered to be prac- 
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production to run regularly, onm Sees tical and for the good of the 
Estimated Earnings of Trucks industry, they are adopted. 
maximum: and to secure Factory Buying Based on Trucks Produced When ‘a contrary decision is 
woduction, there must be —— irene See Se See =e Total = Bor Man Por Ben arrived at, the manager 

I ’ 3 Year of Product No. Men of $1 Work Work Pay Wages Per Year Per Year : a 5 
high morale and the right 1910 $ 3,836,290 —-1,072 $14.04 60 60 $ 767,496 2.290 $3,578.63 goes before one of the com- 
mental attitude of men to 1911 5,097,523, 1,419 12.82 59 60% 927,696 1.985 3,592.33 mittees, informs them of the 

ee 1912 6,739,756 1,852 13.53 59 61% 1,278,426 1.785 3,639.17 nee eA 0 ee 
their jobs and to the man- 1913 8.795.196 1964 13.45 59 6114 1'347,064 1.785 3,459.87 fact and discusses the rea- 

u agement, and of the manage- 1914 9,023,172 2,202 $1.00 15.03 59 61% 1,688,467 1.924 4,097.72 sons for his judgment. 

’ to the sen 1915 21,040,078 3,758 90 16.51 54% 59% 3,163,857 2.460 5,598.72 I am in @ potition te etate 
4 ment to . ; 1916 17,053,311 3,611 86 17.34 5414 59% 3,186,921 2.082 4,722.60 J ; 
t High morale, the right 1917 22,448,927 4,341 72 20.94 5444 591% 4,637,105 2.040 5,171.33 that at no time has the abil- 
: ee : 1918 30,952,748 4,844 .55 27.07 54% 59% 6,688,051 2.720 6,389.91 , ¢ a ia taon 
panting he ae 9 of men oi 1919 35,525,427 —«5, 468 "50 $1.78 49% 652 8,849,322 2.766 6,496.98 "s po + gabon ag he judge 
r r jobs, means more : . d 2 rs been ques- 

i . —— ara preeeere The factory value of the products includes merchandise and supplies, labor, power and fuel, tioned by the committees 
} Oo ° e ° ° ° ae e ° a 8, 
¥ speed. High morale has as maintenance and repairs, factory salaries and general administrative expense, insurance, taxes of and that at no time has the 

f $ ° - « < 2 . < 


all descriptions, plant extension costs and dividends. The average value per truck on this 
basis is $2,347; the increase in price since 19/4 is approximately ten per cent. The White 
people attribute the showing to the provision of ample capital and plant and the use of sound 
methods of manufacture, to management, and to the voluntary giving by the men of an honest 
day’s work.—THE EDITorR. 


management been calied 
upon to bargain with the 
men collectively for wages, 
hours or conditions. ‘The 
secret of this happy solution 
of the problem is found in 
(Continued on page 622 


its basis confidence in man- 
agement and confidence in 
the industry. For the past 
six years our efforts have 
been directed toward the 
building of a solid founda- 
tion upon which high morale 
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: Tractor and four-horse team drilling winter wheat in the same field. The tractor hauls two seven-foot drills and the horses one. Right: Plowing a hillside farm near Delhi, N. Y., with a re- 


versible plow 


Two exhibits to deny that the horse is altogether a back number on the modern farm 


The Farm Tractor in 1920 


An Effort to Reconcile Conflicting Views and State the True Réle of the Mechanical Horse 


virtue of the office he holds should be well 
posted on all the uses to which the internal combustion 
engine is being put, contained the statement: “Tractors 
and other gas engines have almost entirely replaced 
other methods on the farm.” This man was probably 
city-born and bred—possibly one who never in his life 
stayed on a farm overnight. But if he will take the 
trouble to look over into the fields next time he takes 
2 drive in his auto, or if he will look out of the 
window for a few minutes while passing through the 
rural districts next time he takes a trip on the train, 
he will very likely see quite a lot of “other methods.” 

Only a few days later another man, who likewise 
ought to be up te the minute on farming methods and 
the needs of farmers, told me that in his opinion there 
are just three reasons why a farmer should own a trac- 
tor He said: ‘In the first place, if you own a 
tractor, your neighbors and the people you Know in 
town will consider you a progressive and up-to-date 
farmer. Second, if you buy a tractor you can keep the 
boy on the farm one year longer. He will stay with 
you the year the tractor is new, but will leave the 
next year. Third, a tractor may enable you to get your 
plowing dene a little more quickly.” 

Vhich mean was the farthest astray in his remarks? 
Ask the next dozen people you see who have given any 
thought to the subject and the chances are you will 
have a dozen more different opinions on what the 
tractor bas done and can do for the farmers. You 
will find the man who thinks that inventive genius and 
industry by providing the tractor have rescued the 
farmer from endless toil. You will find the man who 
classes the tractor with the time-honored gold brick 
and bogus mining stock—just another means of getting 


RECENT report of an interview with a man who 
€ by 


By Francis Z. Hazlett’ 


his hard-earned money away from the simple tiller 
of the soil. You will find the man who cannot under- 
stand why the cheap and efficient tractor has not low- 
ered the cost of food,. Then there is the man who in- 
tends to buy a big tract of cheap land and a fleet of 
tractors and retire on his first year’s earnings; the 
man who says a tractor may be all right for a rich 
fellow who keeps a farm to spend his money on; the 
one who thinks that farm tractors won the war; and 
the one who considers that the tractor is still in the 
experimental stage, like commercial airplaning or wire- 
less telephony or colored movies. 

Gas tractors first came into general use ten or twelve 
years ago in the northern part of the Great Plains. 
Great areas of new land were being opened up for 
settlement and millions of acres of prairie were being 
put into crops. Horses were scarce and high priced in 
this territory, little feed was available, and plowing 
virgin prairie with them was tedious work. 

The gus tractors which were then being made were 
capable of pulling from six to a dozen plows and 
offered a means of putting this land under cultivation 
at a rapid rate. The returns from a large acreage of 
wheat or flax were so great that the farmers were 
willing to invest a considerable amount of capital in 
an effort to make a winning, and thousands of them 
borrowed money with which to buy tractors. How- 
ever, the machines were crude, the owners often 
knew little or nothing about keeping them in repair, 
they were almost invariably overloaded, some of the 
manufacturers made little effort to supply the users 
with repairs and as a result many of these tractors 
which had been bought at great expense were sent to 
the junk heap. Most of the owners were convinced 
that the tractor was unprofitable for farm work, and 


such of them as were not broke or entirely cisgusted 
with farming went back to doing their work with 
horses, 

These first gas tractors resembled the tractors of 
today just about as much as the first “horseless car- 
riage” resembles the 1920 automobile. Apparentiy 1905 
is the year when a gas tractor designed to furnish 
power for plowing was first placed on the market. 
This machine had a double-cylinder engine, used gaso- 
line for fuel and oil for cooling. It was rated at 22 
nominal and 40 actual brake horse-power, and was 
capable of pulling six to eight 12-inch plows, depend- 
ing on the soil. It was built to look as much as possi- 
ble like a steam tractor engine and it weighed 914 
tons. 

This was just at the time when automobiles and 
motor trucks were getting their start and manufactur- 
ing circles were alive to the possibilities attending the 
development of a successful farm tractor. By 1909 
there were forty or fifty firms and individuals making 
or attempting to make tractors. Naturally many of 
these machines were mere makeshifts, for the manufac- 
turers recognized the advantages of getting in on “'e 
ground floor of an industry in the making. At best 
they were heavy, rough affairs, put on the market with- 
out a thorough trial by the manufacturers, and when 
they were tried by farmers they were found wanting 
in many respects. Buyers of these early tractors 
found them unprofitable and unreliable, and the whole 
idea of mechanical power for farm work was given a 
serious set-back in the minds of farmers. 

Manufacturers realized that if the industry was to 
prosper better machines would have to be built; that 
they would have to be capable of doing something be- 
sides plowing; and that they must be adapted to a 




















Left: An abandoned tractor on a wheat farm near Salina, Kan, Salvage values appear to mean as little to the tractor farmer as they did to his horse-nsing predecessor. Right: A ten-twenty 


horse-power tractor running a separator on an Iowa farm 


Two tractors of widely divergent model, and the divergent fates that awaited them 
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wider range of conditions than those which obtained in 
the bonanza wheat fields of the Great Plains. 

It was apparent that these first tractors were too 
large to be used anywhere except on the big level 
farms of the prairies, and consequently small machines 
were built. Today, a large percentage of the tractors 
being manufactured are designed to pull either 2, 3 or 4 
plows. There are probably more two and three-plow 
tractors in use now than all other sizes combined. 
From the rough machines of poor design, with crude 
engines, excessive weight, cast gears and exposed work- 
ing parts, have been developed compact, well-designed 
machines with cut and hardened gears, efficient driving 
mechanisms, radiator cooling systems, enclosed and 
lubricated working parts, kerosene carburetors and 
air cleaners. The modern tractor can be handled by 
one man and is light enough and versatile enough to be 
used for a great variety of farm work. It is invaria- 
bly equipped with a belt pulley and is used for all 
kinds of belt work. There are now at least 100 firms 
actually engaged in the manufacture of tractors and 
probably twice that many more who are planning to 
begin in the near future. 

The manufacturers endeavor in every way possible 
to insure that the purchaser of a tractor will be suc- 
cessful with it. Every year the progressive manufac- 
turer holds tractor schools in all the places where his 


SCIENTIFIC AMERICAN 


Kansas State Board of Agriculture has collected data 
showing the number of tractors in use in the State 
during each of the past five years, In 1915 there were 
2,493 tractors; in 1916, 3,932; in 1917, 4,504; in 1918, 
5,415; and in 1919 there were 8,609. 

There are eight to ten times as many tractors in the 
whole country now as there were three years ago, but 
the ownership of a tractér is still the exception rather 


‘than the rule among farmers. And as yet very few 


farmers agree with the enthusiast who sees a tractor 
on every farm within the next five years and who 
imagines that all farm work could be done better, 
more quickly and more economically with mechanical 
power than in any other way. On the other hand we 
would have a hard time finding a real live farmer who 
concurs exactly with my friend and his “just three 
reasons.” The use of tractors will certainly continue 
to increase, but the farmer, instead of having been 
anxiously awaiting a mechancal power plant, must, 
like any other business man, be convinced that some- 
thing better than his old method has been produced. 

The farmer took to the automobile just as readily 
as did the city man when he was convinced that it 
would meet his needs, and today there are more auto- 
mobiles per capita among the rural population than 
there are in the cities. Similarly, farmers are buying 
tractors just as fast as they are being convinced that 
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the high price and scarcity of farm help, however 
many are being practically compelled to buy tractors 
in order to get their crops planted. 

Some are not yet convinced that tractors are reliable, 
and there are some who do not think themseives capa- 
ble of operating a tractor successfully. Still others 
on account of sentiment or ultra-conservatism do not 
like mechanical power at all and predict the disap 
pearance of tractors from our farms. It is probabl 
that many such men, even though their farms are well 
suited to the use of tractors, will never own them 
Advocates of this. belief point out that the tractor, 
producing no manure and consuming something of 
which the farmer can grow no part, must revolutionize 
the entire economics of farming if it is to succeed 
Then they assume that this revolution cannot be ef 
fected, and argue that therefore the tractor must fail 

As a general rule the tractor is used to supplement 
the horse-power already on the farm and most farmers 
who own tractors still keep a part of their horses 
Investigations by the Department of Agriculture and 
the State Colleges of Agriculture show that farmers 
who now own tractors have not disposed of more 
than 20 or 25 per cent of their horses on the average. 
A survey by the Federal Office of Farm Management 
of corn-belt farms where tractors are owned showed 
that on most of the farms horses still do a large 
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1. Fall plowing of sweet clover after heavy pasturing (Rochelle, Ill.) 2. Seeding winter wheat with an 18-disk, six-foot drill (Warrensburg, Ill.) 38. Harvesting wheat with tractor and binder 
in Indiana. 4. Tractor pulling eight-foot culti-packer (Macon, Ga.) 5. Corn binder drawn by tractor (Marion, Ind.) 


A general indication of the variety of field work of which the tractor is capable 


machines are used in any number. Owners of his 
machines and in fact anyone who is interested can at- 
tend these schools, which may last from two days to 
two weeks, and learn from experts how to operate and 
care for the tractor. Most of the State colleges of 
agriculture give similar short courses in “tractioneer- 
ing.’ But even with these great advances, farmers 
have not “taken to” tractors te the extent which many 
people profess to believe. 

There can be no doubt but that the tractor is a 
boon to thousands of farmers in these days of scarce, 
poor and high-priced help, but it is only beginning to 
make its influence felt on farming in general. When 
we entered the World War there were probably not 
more than 40,000 tractors in use in the whole country, 
and there are more than six million farms—only one 
tractor for every 150 farms, The number has increased 
until there were probably 350,000 machines used on this 
year’s crops, 

There are some tractors in every State in the Union, 
but just how many there are in each State and just 
what kind of farms they are on, no one ‘will know ex- 
actly until the returns of the Agricultural Census are 
completed. 

Illinois is generally purported to have more tractors 
than any other State, but the census may put Iowa, 
Kansas, South Dakota or Nebraska in the lead. The 


tractors are needed in their business. It is said that 
more than half the farms in the country are less 
than 100 acres in size, and probably 90 per cent of the 
tractors now in use are on farms larger than this. 
The principal advantage of a tractor is in saving man 
labor and in doing work which could not be done by 
other methods. If the man on the small farm can do 
most of his work himself and can get it done in good 
season by using the old methods, it is difficult for him 
to see how a tractor costing from $1,000 to $2,000 
would be a paying investment. Except for the saving 
in man labor, the cost of doing field work with a 
tractor is probably no less than that of doing it with 
horses, and on these small farms it will usually be 
cheaper to hire belt work, such as thrashing and silo- 
filling, done than to own a tractor and machinery for 
doing it. It seems now that unless conditions change 
radically these-small farmers, if they expect to use 
mechanical power economically, must purchase tractors 
coéperatively, and make each tractor do the work on 
two or three farms, 

The operators of larger farms where there is plenty 
of work to make tractors profitable quite generally 
realize the advantages of the tractor, and the only 
thing which has kept many of them from adding these 
machines to their farm equipment is that all their 
ready money has been ueeded in other places. With 


percentage of the work than tractors. If a tractor 
enables a farmer to get his rush work done in better 
time, of if it makes him independent of hired help or 
enables him to enlarge his farm, he usually finds that 
it is a profitable investment, even though he still keeps 
horses for work to which the tractor is unadapted, 

Another typical case where the tractor can hardly 
compete with the horse is found on the one-man cotton 
farm. Here the peak of the season’s work is not en- 
countered at plowing time at all, but rather at harvest- 
ing time. The tractor cannot be used in picking the 
cotton, and the farmer can plant and cultivate with a 
horse as much cotton as he can ever pick, So why 
should he buy a tractor? 

According to the reports of the Bureau of Crop 
Estimates there were still 26,100,000 head of horses and 
mules on farms at the beginning of the present year 
While there was a decrease of 359,000 head during 
1919, this represents only about two head fer each 
tractor which was purchased during the year. It must 
be remembered, however, that the entire reduction is 
not due to the increased use of tractors. Automobiles 
and motor trucks are also factors in horse displacement. 
At least 50,000 farmers have added motor trucks to 
their equipment during the last three or four years, and 
the number who own automobiles has been estimated at 
more than 2,000,000, 
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the rough diamond preparatory to cutting. 
Right: The sawing room, where the dividing of a large stone is carried on with absolute precision, as contrasted with the cleaving method 


fragments. 


This calls for long experience and remarkable skill, 


since a slip 


of the tool means a very material loss in the value of the 


Two ways in which rough stones are divided up inte a number of smaller stones, preparatory to cutting 
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Our Diamond Industry 
How the United States Has Become the Greatest Buyer of Diamonds in the World 
By Harry A. Mount 


under a jeweler’s glass. These men are 
diamond merchants and deai chiefly 
among themselves. Many of them have made a section 
of this curb their office for thirty years or more. 
While it is impossible to obtain any figures on the 
amount of business transacted on the curb it is esti- 
mated at several millions a year. And this represents 
just the “tag ends” of the total business done in the 
diamond district, 

Once all the diamonds imported 
were cut in Holland or Belgium. Fifty years: ago a 
Hollander named Hermann opened a diamond-cutting 
establishment in New York, but he did only repair 
work and recutting. There was another small estab- 
lishment in Boston. From these small beginnings the 
cutting industry has grown in this country until about 
a thousand men are now engaged at it and they cut a 
good portion of the large stones sold here. Because 
of the high wages paid, however, nothing but stones of 
considerable value, where the cutting cost is Compara- 
tively small, are cut here. But the workmen are the 
finest in the world, and it is not infrequent that a fine 
stone already cut in Europe is recut here because of 
the superior workmanship. 

The whole diamond industry is so intertwined with 
European connections that it is well to recall here, 
briefly, the system which controls the world’s diamond 
trade. 

It is a well-known fact that the mines of South 
Africa supply nearly all of the diamonds of commerce. 
India was once the chief source of supply and a few 
still come from there. A few diamonds are found in 
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Brazil, but there are not sufficient numbers of dia- 
monds found outside of Africa to influence the market. 
The South African production is controlled by a Brit- 
ish syndicate, which thus controls 90 per cent of the 
world’s’ production, and this syndicate, please take 
note, carefully manipulates the supply so that it is 
always a little in arrears of the demand. 

It is a rarely accorded privilege to be able to buy 
direct from the syndicate. Once a buyer is on the 
syndicate’s “list” all he can do is to apply for a 
“shipment” and await his turn to buy. He is required 
to fill out an application blank setting forth exactly 
the character of the goods he wants. He is finally 
notified that a “sight” of the diamonds will be ready 
for him on a certain date. It is his privilege, then, 
tc inspect the diamonds and refuse them if he likes. 
sut the privilege of a “sight” is very rarely exercised. 
If a man rejects a shipment he is penalized by being 
skipped once or twice when his turn again comes 
uround, or may even be removed from the list. Ex- 
perienced buyers always take what the syndicate se- 
lects for them. Diamonds are apportioned to the 
different sections of the world according to local de- 
mand for color, perfection, size and the like, and since 
America demands the best qualities the mines pro- 
duce her buyers usually get the best. 

Now most of the buyers on the syndicate’s list were 
formerly in Amsterdam or Antwerp, and in establish- 
ing an American cutting industry some difficulty was 
encountered, not only in finding competent workmen, 
but in -gétting buyers “on the list.” The process: of 

(Continued on page 623) 











Left 


The setter 


is impregnated with a mixture of oil and diamond dust. 


shown at the left, adjusts the diamond in the holder for the polishers at the right. 





The stones are held against the revolving disk. 





Polishing is done by means of close-grained semi-steel disks the working surface of which 
Right: Cutting the rough stones, so as to give them their form 


Two stages in the conversion of a rough, sparkless bit of crystal rock into a brilliant diamond 
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How a Little Ingenuity Retrieved a Broken 
Drill Set 
\ THILE @rilling «a well in granite at a depth of 
70 feet, the drill bit broke. The hole was 5% 
inches in diameter and the recovery of the broken 
hit—a portion measuring about five inches—pre- 
sented quite a problem. After several attempts a 
piece of iron was forged with malleable prongs and 
fastened to a steel rope. The malleable’ prongs 
were driven down with such force that they -were 
bent entirely around the broken bit. and raising 
the prongs and bit to the surface was quite a 
simple task.—By R. Franklin Mundorff. 


Rails Tested by Magnetic Analysis 

HE new method of testing steel by magnetic 

analysis possesses advantages which render: it 
interesting, as a non-destructive means of testing, to 
supplement tests already in use. Magnetic analysis 
enables one to detect structural changes due to - 
heating or cooling, or as an indication of méchan- 
ical properties; for the mechanical properties. of 
steel are functions of its chemical composition «and 
of its micro-structural and mechanical conditions. 
The micro-structure and mechanical conditions with 
regard to internal strains are determined by the 
heat treatment and the amount and kind of work 
to which the piece has been subjected. The mag- 
netic properties of steel are also functions of the 
sume variables, and any change produced in one set 
of properties is accompanied by a corresponding 
change in the other. The magnetic laboratory of the 
U. S. Bureau of Standards has developed a method 


for determining the degree of magnetic uniformity 
along the length of specimen of substantially uniform 
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Add the acid, at room temperature, to the lime 

without delay, stirring the ingredients well. Crush 
in.a disintegrator or grind if advisable. In order to 
produce ,100 pounds of a commercial grade of cal- 
cium.-arsenate it will require appreximately 59 
pounds of high grade lime to be slaked with 18 
gallons of water, and then 45 gallons of a -solution 
containing one pound of ursenic pentoxide (As, O,;) 
per gallon, ) 
_ Preliminary experiments led to the belief ‘that cal 
cium arsenate might*be manufactured dire tly from 
limestone, instead of from lime,'thus eliminating the 
expense of burning. However,- subsequent tests 
showed that the chemical properties were not such 
us to make a suitable product. And, furthermore, 
there seemed to be no advantage in attempting to 
substitute ’ limestone for lime; hence the process 
aus outlinéd above:is the one recommended by the 
Department of' Agriculture. 

The ¢alcitm arsenate‘as a substitute for lead ar 
senate is’ capable of yielding excellent results on 
resisting plants in the warfare to conquer crop pests. 
The Department of Agriculture enumerated the fol 
lowing as some of the virtues of an effective ar 
senical spray: 

The absence of an excessive quantity of soluble 
arsenic, which would result in injury to foliage; 
manufactured in fine particles that it may be evenly 
distributed ‘over the foliage; light in-form when 








Special iron forging with malleable prongs bent about 
the broken drill bit, and how the bit was retrieved 


James Means, Aviation Pioneer 


cross-section, the method being particularly applicable HERE died in Boston on December 3rd) James 


to steel rails. The test consists in surrounding the rail 


Means, who was largely responsible for the inter- 


with a magnetizing solenoid, which is run along the ¢st of the Wrights in flying. He founded and for sev- 
rail. A sensitive electrical instrument, which is con- ¢Tal years in the 90's published the. leronautical An- 
nected to a test coil carried with the solenoid, indi- ”“@/, in which he made it his, business to set forth his 


cates any change in magnetic permeability as: the coil 


ideas with regard to the possibilities of aviation. <A 


is moved along. A method is being developed for test- 'esular contributor to his columns was Langley ; and 
ing ball-bearing races on these lines, and’ experience it was through their reading of Means’ publication that 
already gained has furnished sufficient evidence to’ the Wright brothers, according to a speech by Orville 
warrant the conclusion that magnetic methods may be / Boston in 1916, were drawn into the design and con- 


used to advantage in fundamental investigation and struction of planes. 
for non-destructive testing of steel products. - To ap- 


ply the magnetic test to a forging before’ machining Musical Pitchforks in South Africa 
might save the labor of machining a defective forging. TALE comes out of England which illustrates ad- 


A Radiator Flap that Unrolls Itself 


HE motor car driver can now sit in his ear and 
adjust the radiator cover flap without getting out. 
This new accessory is so made that it rolls itself when 


the driver pulls a string. When the control eord 


pulled the flap unrolls upwardly. When let out it rolis 
itself at the bottom of the radiator shutters. The ex- 
planation for this is that highly tempered steel springs 
are made into the flap itself. On the dash of the cord 
is a cord holder, and a cord guide which guides the had 


cord as it is pulled.—By K. H. Hamilton. 
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This radiator cover flap is controlled from the 
driver’s seat by a simple cord 


- mirably the sort of. unexpected demand which 
may have to be met in building up a foreign trade. A 
British manufacturer of edge tools made up his mind 
to secure a share of the trade in Kaflir picks, and 
obtained a sample of the native-made pick, which he 
reproduced so exactly that it seemed to be impossible 
to detect the difference between it and the native 
article. His tools, however, did not sell, and a repre- 
sentative was sent out to investigate. He found there 
was one thing for which the Kaffir used the pick that 
not been taken into consideration. The native 
took it out of its haft and used it as a cattle call, 
and every Kaffir had found that the British-made pick 
had not quite the right note. It speaks well for the 
enterprise of the maker that, having discovered this, he 
produced a Kaffir pick with the right note and estab- 
lished a trade which, the story goes, he has retained 
ever since. 


A Leadless Insect Spray 


HE recent discovery of a lead substitute for the 

making of insecticides, as disclosed at the conven- 
tion of the American Chemical Society in St. Louis, is 
anticipated as being responsible for the saving of mil- 
lions of dollars of farm products. Credit for devising a, 
method of preparing a commercial grade of calcium 
arsenate belongs to the scientists of the Insecticide and 
Fungicide Board, U. 8S. Department of Agriculture. 
' The use of calcium arsenate as a substitute for lead 
arsenate is a notable contribution to the industry of 
manufacturing insecticides because of the cheapness of 
lime as compared with lead oxide. Of course, calcium 
arsenate cannot be sprayed alone on tender foliage but 
when combined with sulfides its application in fight- 
ing crop pests is effective. 

The method of making calcium arsenate from lime 
and arsenic acid is prescribed as follows by the Insecti- 
cide and Fungicide Board: Obtain a good quality of 
lime, slake the product to as smooth a paste as feasi- 
ble, for such a procedure not only, determines the 
smoothness of the finished product but the willingness 
with which the lime and acid react. Apply from 3 to 
31%4 times as much water, by weight, as lime, and have 
the water warm. After standing for a while mix 
thoroughly, then adding twice as much hot water as 
used for slaking, mixing the products again. 


dry, thus affording easy application by dusting; it 

should suspend well in water,- thus permitting of 

“ven distribution when administered in the form 

of a spray; and ‘when sprayéd and subsequently 

dried should cleave to the plaints. On this showing 
it is plain enough that there is no occasion to cling te 
the established lead-bearing sprays. 


Tapping the Trolley Wire Without Stopping 

the Trolley Cars 

bgp accompanying illustration depicts the method 

employed by the United Railroads of San Francisco 

in taking current from the trolley wire without the 

necessity of removing the device each time a trolley 
car passes. 

Current from the usual trolley wire is often used 
to operate machines such as air compressors, concrete 
mixers, barks of camps, and so on, and it is important 
that the: machines or equipment be operated contin 
uously. With the old methed it was necessary to re 
move the device each time a street car vdassed:; but 
with the new device the passing of street cars does not 
interfere with the taking of current for operating the 
machines. In other words, the current-tapping member 
does not interfere with the passage of the trolley wheel 

The device is supported on a column that stands at 
one side of the track a sufficient distance away to en- 
able a car to pass. From this column the arm ex- 
tends out to the trolley wire, and is held tight against 
the upper part of the trolley wire by means of a rope. 
The device can be set up or taken down in a minute.—- 
By C. W. Geiger. 
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A trolley-wire tapping device which does not 
interfere with the passage of the trolley wheels 
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Electrical Production of Alloys 

& 1 paper the American Electro Chemical 

Society, Ralph M. Major discussed the electric pro- 
duction of alloys, pointing out that some of the advan- 
tages in melting in an electric furnace are as follows: 
First, a higher temperature is produced than can be 
obtained in any other furnace and at the same time 
this may be controlled. This results in a more rapid 
melting of the charge and the ability to tap super- 
heated metal, thus allowing time to add deoxidizers 
and giving the impurities a chance to rise into the 
slug while the metal cools only enough to bring it to 
the proper pouring temperature. It is recognized that 
the requirements upon the refractories are extremely 
hard. Another advantage is that the atmosphere in 
which the melting takes place is more nearly non-oxi- 
dizing, permitting a greater saving of valuable additive 
materials such as manganese, Finally, a better quality 
and more nearly perfect homogeneity of product is 
possible when using an electric furnace thap in any 
other way. 


before 


Case Hardening of Commercial Steels 
P yoemyes has been prepared by H. B. Knowlton for 

the heat treatment of four types of steel, which 
should be very useful. The steels covered are carbon, 
nickel, chrome nickel, and chrome vanadium, The tem- 
peratures and directions for quenching, reheating, cool- 
ing, ete., are given. The four treatments are divided as 
follows: Treatment No, 1 gives a steel that is case 
hard but brittle, with a strong core but not a tough 
one and it will not stand shock very well. It is the 
cheapest treatment and should oniy be used where 
great toughness is not required. The second treatment 
produces hardness somewhat refined. The ex- 
treme outside may be brittle and chip off, and while 
the steel will stand considerable shock without break- 
ing, the core is soft, coarse-grained, and neither 
strengthened nor toughened, 

The third treatment is applicable only where the 
carbonizing temperature is accurately controlled and 
it may cause bad distortion on some parts. The steel 
so treated is not liable to chip. The core is strength- 


case 


ened and toughened and the steel will resist shock 
well. The fourth treatment outlined is the best, caus- 
ing less distortion than No. 8 and is recommended 


where maximum hardness, strength, and toughness are 
necessary. The steel is not liable to chip, will stand 
shock well and has a core both strengthened and tough- 
ened. An example of this fourth treatment may be 
given for carbon steel having carbon .15 to .25. Car- 
bonize 1,600° to 1,700°F., cool in boxes, reheat to 
1,600°F., quench in oil, reheat to 1,400°I". and quench 
in water or reheat to 1,440°F, and quench in oil. The 
temperatures of carbonizing given assume that a first- 
class conypound will be used and all reheating should 
be done in lead pots, salt pots, or in small furnaces 
where the temperatures can be accurately controlled. 


Natural Purple Dye 

I N the Color Trade Journal for May, it is noted that 

a shell-fish exists on the Pacific coast of Costa Rica 
from which an especially: fine purple color is obtained 
and used for the dyeing of silk thread. It is probable 
that this is the same dyestuff used by the ancients 
under the name Tyrian Purple, which has been dis- 
cussed previously in these columns, The method of 
obtaining the coloring material differs from .that em- 
ployed along the Mediterranean, for it is stated that 
in Costa Rica the person who picks up the shell-fish 
merely blows his breath over it whereupon a few 
drops of greenish liquor ooze out. The silk thread 
when passed through this liquor and subsequently ex: 
posed to sunlight takes on a fast beautiful color with- 
out further treatment, 


The Uses of Boric Acid 

— acid and sodium tetraborate, the chemical 

name of ordinary borax, are the most important 
derivatives of the element boron. The largest use for 
borax is in making enamel coatings for wire and steel 
ware. It also finds large application in the glass in- 
dustry, in the laundry, and the kitchen. It is a con- 
venient water softener and is sometimes found in 
starches designed to give a high gloss. It is used as a 


coating for book paper and playing cards, and, as a 
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solvent for shellac, finds extensive application in the - 


hat trade. In tanning, both borax and boric acid are 
used for cleaning hides and dressing the leather. In 
the textile industry borax assists in dyeing, and in some 
parts of the world boric acid is still employed in the 
preservation of foods, It is permitted in the salting 
of fish because such foods are soaked in water before 
cooking and most of the boric acid removed. Being 
an antiseptic, boric acid is employed for external 
washes and it finds a place in cosmetics. It is used 
as a larvacide where it is recommended for the de- 
struction of fly larve in manures, for it destroys the 
larva without affecting the bacteria which increase the 
fertilizer value of the manure. Finally, borax is a 
well-known flux used in metal working, 


Synthetic Rubber 


HE methods employed in Germany for the produc- 

tion of synthetic rubber had been fairly well known 
for some time previous to the war, when the compar- 
atively low price of natural rubber—a little over 70 
cents per pound—made it unprofitable to compete with 
it. During the war, when price was not a considera- 
tion, the industry was expanded, the raw materiais 
being acetone and aluminum. Acetone was secured 
from acetylene by a process similar to that employed 
at Shawinigan Falls. However, synthetic rubber could 
not be vulcanized and therefore was useful only as 
hard rubber. The natural rubber was mixed with 
synthetic rubber in order to produce the soft material 
needed for so many important purposes, 


Cooking Oils 

F AT used for deep frying must have a high smoking 

temperature and the smoke when produced must 
not be irritating to the eyes or nose and must increase 
slowly as the temperature is raised. While standard- 
ized methods for determining these characteristics have 
not been provided, some of the results published indi- 
cate that the hydrogenated vegetable oils as a rule 
have a higher smoking temperature than animal fats. 
The smoking temperature is believed to be the temper- 
ature of decomposition, and if this is true the animal 
fats decompose more readily and extensively than do 
the hydrogenated vegetable oils, becoming rancid ear- 
lier and not capable of being used so long. Nearly all 
the fats and oils used in the kitchen have smoking tem- 
peratures near 200°C, 


Analysis of Sole Leather 

N Le Cuir there is a discussion of the analysis of 

sole leather with the determination of the water 
soluble material by the English and French methods. 
[é seems that all physical properties yield data valua- 
ble in determining the grade of such leather, including 
resistance to cutting, compactness of fibers, the color 
of the cross section, and even the odor, taste, and 
color. There is apparent need for uniformity in 
methods, since the two under discussion gave decidedly 
different results, the English giving the higher values. 
By this method a sample is first cut and then ground in 
a suitable mill. Grease is removed from a 25-gram 
sample by extracting for 6 hours with petroleum ether 
boiling between 40 and 60 degrees. The solvent is then 
allowed to evaporate, the leather being spread on a 
plate in a warm place over night. It is then placed in 
a Procter extractor, covered with water, and allowed 
to stand over night, and the next day is heated to 
45 degrees at a rate to produce 1 liter of extract in 3 
hours. The extract is now filtered through good paper, 
the first 200 cc. being rejected, and 50 cc. of the clear 
filtrate evaporated to dryness in a water bath, dried in 
a vacuum oven, and weighed. 


Cottonseed Meal as a Human Food 

N the Cotton Oil Press for May, J. EB. Halligan dis- 

cusses the possibility of cottonseed meal as a source 
of human food, Since 1905 the meal has been used to 
a limited extent as a human food in Texas, where the 
meal has been specially prepared by eliminating the 
hulls and then grinding the meat to a fine powder. 
When properly prepared, the flour has a bright yellow 
color, a sweetish taste, and an agreeable odor similar 
to that of nuts, If the meal has been extracted and all 
traces of the solvent removed it is somewhat more 
attractive. 

The high protein content, 43 per cent in meal and 50 
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per cent in cottonseed flour, at once suggests the possi- 
bility of using such meal as a meat substitute. This 
should interest those who find meat somewhat too ex- 
pensive, since it is a question whether certain classes 


.of workers now eat enough meat at present prices to 


satisfy their body requirements for protein. According 
to some of the authorities, 125 grams of protein are 
required per day for moderate work by the adult man, 
yet in some families in our cities this is known to fall 
as low as 80 grams per day, while in other countries 
statistics show an even smaller consumption, 

Another consideration in favor of cottonseed meal 
and flour is the ease with which it can be kept indefi- 
nitely in dry storage in perfect condition without refrig- 
eration. The bakeries have shown that cottonseed flour 
and meal may be used in nearly all products ordina- 
rily made from other flours, though the products are 
richer in protein and fat since cottonseed flour contains 
five times the protein and ten times the fat of wheat 
flour, and six times as much protein and four times 
as much fat as cornmeal, Of course, cottonseed meal 
products may not agree with some individuals, but this 
is also true of other foods and every man must learn 
from his own experience the foods which best agree 
with him. It would seem that under present economic 
conditions there would be many interested in at least 
trying this source of the protein, fat, and mineral ele- 
ments in the diet. 


Edible Lactic Acid 


NTIL recently edible lactic acid was not an article 

of commerce because no way had been found to 
produce it in competition with inexpensive citric and 
tartaric acid. Today refined edible lactic acid, 56 
per cent by volume and 50 per cent by weight, sells 
around 35 cents a pound; whereas, citric is $1 and tar- 
taric acid about 80 cents. 

Within a year this edible lactic acid has been intro- 
duced in large quantities to beverage manufacturers, 
it having been found that the addition of a small 
quantity to beers of very low alcohol content greatly 
improves them by combining with the amides and 
amino acids which are present. As an acid for most 
of the soft drinks it is gradually replacing citric and 
tartaric acids, where 1% pounds replace 1 pound of 
citric crystals and 1% pounds replace 1 pound of 
tartaric acid. Such lactic acid also finds use in the 
baking industry, in candy, production of jellies, and in 
the canning industry where the use of a small percent- 
age of acid of this type facilitates the preservation of 
meats and fish. 


Our Suar Supply 
O long as sugar remains difficult to get even at 
prices that seem unreasonable to us, we can find 
much of interest in the subject. The sources cf sup- 
ply for the United States during 1919 were as follows: 


Tons 
Cube CORE 6 acccPcccinncactions atiease aaa ae eee 
From the beet crop of the United States..... 872,253 
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and from maple and sugars from molasses, 34,094 
tons. Full duty-paying foreign sugar from miscella- 
neous sources supplied 57,738 tons, making a grand 
total of 4,067,671 tons, 

This consumption is the highest recorded for any 
country. Whereas, our great grandfathers consumed 
about 8 pounds per capita yearly, we reached 85 
pounds last year, having gradually increased to that 
amount from 23 pounds in 1850. It is estimated that 
in 1920 the consumption for all purposes in the United 
States will average 90 pounds per capita. 

Two statistical items will indicate another cause for 
the shortage. In 1914 the world’s crop was estimated 
at 19,000,000 tons, of which 9,000,000 tons were derived 
from sugar beets. In 1919 the total. production was 
16,000,000 tons, of which only 4,000,000 tons were from 
beets. The chemist is doing what he can to assist 
by providing high grade maltose and glucose, but it 
would seem that we can expect little relief until the 
beet fields of Europe again become productive after 
their recovery from the war, 
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The Motor-Driven Commercial Vehicle 


Conducted by MAJOR VICTOR W. PAGE, M.S. A. E. 


This department is devoted lo the interests of present and prospective owners of motor trucks and delivery wagons. 
question relating to mechanical features, operation and management of commercial motor vehicles 

















Special body designed for the effective 
handling of plate glass 


Special Truck Body for Plate 
Glass Transportation 

ARGE sheets of plate glass for mod- 
ern store fronts are believed to be 
one of the most fragile of commodities 
now hauled successfully by motor truck. 
The adaptation of the motor truck to 
glass carrying is a problem that has long 
puzzled body builders as the main diffi- 
culty has been in the construction of a 
satisfactory body to get the floor low 
enough without underslinging the 
frame. Manufacturers of plate glass 
who have tried the underslinging meth- 
ods state that it has many draw-backs. 
A Chicago dealer in plate glass has 
worked out a successful glass carrying 


truck body that has been mounted on 
a standard truck chassis and which is 


shown in the accompanying illustration. 
It is stated that this body has met every 
requirement exacted by the great bulk, 
awkward shape and extreme fragility of 
plate glass. The height of the floor 
from the ground is just the normal 
(Continued on page 624) 


Sand Boxes For Trucks 

T is not always possible to operate a 

truck fitted with traction devices as 
in some cities regulations have been 
passed prohibiting the use of any device 
that may damage the paving of the 
streets. When the highways are covered 
with snow and ice the devices can be 
used advantageously and without break- 
ing the law because they do not come in 
dtrect contact with the pavement. There 


are many conditions, however, where 
traction is not good and yet the condi- 
tions are not severe enough to warrant 
the use of special traction grips, non- 
skid chains and similar devices. One of 
the important adjuncts to trolley cars 
and railway locomotives is the sandbox, 
this making it possible to drop sand on 
the slippery rails and secure traction 
until the train or car has started. The 
sand supply is called upon wherever 
there is a stretch of slippery rails. The 
owner of a large moving van has fitted 
his truck with sand boxes and has found 
them to be of considerable value when 
the truck is being operated on slippery 
streets. The discharge of the sand 
boxes is immediately in front of each 
rear wheel and is controlled by the 
driver. When sand is desired a simple 
control lever opens four discharge noz- 
zles in each sand box and sand is dis- 
tributed over the ground for a space 
corresponding to and slightly greater 
than the width of the tire. This sug- 
gestion should be a valuable one to truck 
operators as the scheme is effective and 
may be easily applied to any form of 
truck using solid rubber tires. The 
sand is not needed as much on pneu- 
matie tire trucks because the modern 
cord tires made for truck uses are pro- 

















Sand box arranged at the rear wheel 
for better traction on wet and icy 
pavements 


vided with a special tread which gives 
good traction under practically all road 
conditions. ; 


Mobile Concrete Mixing Plant 

HE accompanying photographs show 

a concrete mixing plant mounted on 
an automobile truck. This plant was de- 
veloped by the New York Telephone 
Company for use in the construction of 
614 miles of 12-duct subway between 
Union and Passaic, New Jersey, and 244 
miles of 24-duct subway between Jersey 
City and Newark, New Jersey. The 
subways constructed were of multiple 
duct tile with a concrete foundation and 
concrete top protection. All manholes 
were built entirely of concrete. The 
outfit consists of a power batch concrete 
mixer mounted on a 7-ton motor truck 
which was also equipped with two 

(Continued on page 624) 


The editor will endeavor to answer any 

















A useful supply truck for fire-department use 


Supply Truck for Fire 
* Department 

ENTION has been previously made 

in these columns of the tendency 
noted in practically all of our large 
cities to motorize the fire department 
and not only to use gasoline-engine pro- 
pelled apparatus but also to replace 
steam pumping engines with gasoline 
motor-operated pumps. The _horse- 
drawn supply wagon of the past with its 
baskets of coal for the steam pumping 
engine is now replaced by a special truck 
carrying the liquid fuel and lubricating 
oil so necessary to internal combustion 
engines. A vehicle of this type is shown 
in the accompanying illustration, this 
emergency oil and gasoline truck being 
a recent addition to the Chicago Fire 
Department. A pneumatic tire truck 
chassis is equipped with a special tank 
body having running board on which 
oil tanks are carried. The main tank 
has a capacity of over 500 gallons of 
gasoline, while the auxiliary tanks carry 
65 gallons of oil. Suitable measures, 
funnels, tank-filling hose and _ other 
tools are carried in a special locker at 
the rear end of the truck. According 
to fire department statistics the average 
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The handy welding outfit that goes 
wherever a truck can go 


consumption of gasoline at a big fire 
is about 100 gallons, so it will be evi- 
dent that an effective fuel-supply truck 


is an adjunct of decided utility.. The 
truck can also be used in making the 
rounds of the various fire stations to 
make sure that the tanks of the appara- 
tus are kept filled with lubricating oil 
and gasoline. The use of pneumatic 
tires enables the truck to make better 
speed when its services are required and 
lessens depreciation in routine work. 


Mobile Welding Outfit 


HE system of welding in which an 

electric arc is used as a source of 
heat is of great value in making repairs 
on the boilers and other metal parts of 
ships. It is not always feasible to have 
a current supply of the proper value at 
the end of a wharf or in a dock where 
the repair work is carried on. In cases 
of this kind a mobile welding outfit is 
operated by a New York concern mak- 
ing a specialty of electric welding. The 
accompanying illustration shows the 
manner in which this special truck may 
be run along side of the boat on which 
the repairs are to be made. The body 
of the truck carries a special electrical 
generating set in which an internal com- 
bustion engine drives a dynamo giving 
current of the proper veltage and am- 
perage to be used in welding. The 
power plant is self-contained and is in- 
dependent of the truck engine, will op- 
erate on gasoline or kerosene and the 
are welding’ machine will supply power 
enough for two operators. There is 
also an air compressor mounted on this 
truck driven by the truck motor which 
can supply compressed air for the pneu- 
matic hammers and chisels used in pre- 
paring parts to be welded and in finish- 
ing off the completed weld. Among the 
remaining equipment can be mentioned 
two reels carrying 1,500 feet of welding 
leads, spare tanks for oil and fuel, air 
receivers and a complete work bench. 
The truck is electrically lighted and can 
be used for night work as well as dur- 
ing the day when rush jobs or emergency 
work must be performed. 




















; se - : eur we “<™ 
‘ Left: The wagon loader that simplifies filling the hopper. Center: The complete plant ready for the road. Right: The mixer discharging the contents in the trench 


Three views of the automobile-mounted plant for mixing concrete 
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Protect Your Coal 


‘NOAL is the very foundation of production. 
Don’t let yours go up in spontaneous com- 
bustion. Don’t lose its B.T.U.’s by overheating. 
Don’t trust to antiquated, inefficient methods to 
safeguard it. 



















Engineering skill has provided a scientific instru- 
ment that unerringly 

Spots Hot Spots 
The Thornley Coalometer indicates the precise spot 
where sub-surface heating is about to begin in any 
commercial coal pile, bunker, or cargo. 


It gives warning days before actual danger of de- 
terioration or spontaneous combustion can take 


place. It says to the watchful engineer 
. ’ 
“Use this coal next” 
The Thornley Service includes special engineering for 


every form of coal problem. Based on a unit system, 
the Thornley Coalometer is readily adjustable to the ex- 
act conditions to be met in any storage of coal regardless 
of volume. It can whenever desifable be built in as a per- 
manent feature. With reasonable care it should last a 
lifetime. It is installed under a five years’ guarantee. 


This valuable invention 
was described in detatl 
by Scientific American, 
Nov. 27. 





hornley 
Coalometér 


F. C. Thornley & Co., inc. 


Address 





31 West 43rd Street, New York 




















| TRY YOUR TOBACCO IN 
| THIS "BROKEN IN’ 


ELECTRICALLY CARBONIZED 


PIPE FOR6G DAYS 






100% PERFECT 
Porous YVoooa 


“PERC@EATOR 





OAD UP A PERCOLATOR PIPE WITH A FAVORITE TOBACCO. Light It—fire 
away and from the very first deep puff you will know that you are off on your First 
Rea] Pipe Smoke. We are so sure of the PERCOLATOR PIPE—So certain that it 

will give You a New Standard of Pipe Enjoyment—that we want you to give it this 
Hardest Test of All Tests at our risk. 

IN THE PERCOLATOR PIPE there is no Possibility of “Back-Firing,” ‘“‘Tongue-Biting,” 
“Juicy” Smokes, Because the Sanitary, Carbonized Percolator Filters ALL the Smoke 
Clean, Cool and Sweet. THIS IS THE FIRST TIME That a Truly Scientific Principle 
of Filtration has Ever been applied to Pipe Smoking. The Semi-Charred Porous Wood 
Percolator—-NATURE’S PRODUCT—Positively Protects You from Nicotine and All 
Tobacce Oils and Actually Takes the BITE Out of Any Tobacco. 








EVERY PERCOLATOR PIPE IS SENT ON APPROVAL. 
You Like It Send us $2.50. 


Smoke it for Six Days, If 
If You don’t, Send the Pipe back and there will be No 
Argument. YOU Alone Are the Judge. Write us on your Letter Head, or Enclose 
Your Business Card. Or if you send money with order and the Pipe is Unsatisfactory 
Your Money Will be Returned Without Question. This is GUARANTEED. ACT NOW. 
ALL PERCOLATOR PIPE BOWLS Are Electrically Carbonized, and are Fully 90% 
“Broken In” and of course, are Positively Guaranteed Against Burning Through. 


Models Shewr Represent two very desirable “Happy Medium” size, shape and weight 
Pipes of Selected Genuine French or Italian Briar Root; Rich Friction Finish; Solid 
Vuleanite Stern; Sterling Silver Mounting; Length, 5 in.; Wt. 1% ozs.; High Class 
Workmanship. Price including 10 Carbonized Percolators, $2.50. Postpaid in the 
U.S. 25 cents Extra for Foreign Registry. Send for free Illustrated Pamphlet. 


| THE PERCOLATOR PIPE CO. 


Suite A, 1931 Broadway NEW YORK, N. Y. 
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| will hold pens and 











Recently Patented Inventions 


Brief Descriptions of Recently Patented Mechanical and Electrical Devices, 
Tools, Farming Implements, Etc 




















Pertaining to Apparel 

GARMENT.—L. TT. GoLpperGcer, 395 4th 
Ave., New York, N. Y. The object of the in- 
vention is to provide a garment more espe 
cially designed as an outer garment to be 
worn by children and arranged to permit of 
readily converting the garment into a bloomer, 
or romper dress, Another object is to permit 
of conveniently opening the garment for sani- 
tary purposes without requiring removal of 
any one of the component parts of the garment. 


Electrical Devices 
AUTOMATIC BURGLAR ALARM.—F. A. 
Terry, Marshfield, Ore. The invention relates 
to burglar alarms comprising a telephone set 
and a phonograph disposed near the set, with 
brake mechanism for holding a switch hook 

















va 





A SIDE VIEW OF THE DEVICE 

in normal position, a motor, an electric circuit 
for operating the motor, and completing the 
talking circuit. An object is to provide an 
alarm which will send in a call for help over 
a telephone whenever put into operation by 
the opening of a window or door. 


Of General Interest 

PEN AND PENCIL HOLDER.—C. B. Brirp, 
2617 Ellis Ave., Chicago, Ill. An object of the 
invention is to provide a simple device which 
secured to the clothing and which 
pencils securely. A _ fur- 
a holder which will 
body of the person 


may be 


ther object is to provide 
be held closely to the 


| upon whose garment it is attached thereby pre- 


venting the pens or pencils from working 


| Joose from the holder, 


LETTER BOX.—F. P. 242 Cedar St., 
Tamaqua, a. Among the objects of the in- 
vention is to produce a letter box possessing a 
number of advantageous features; first the pro 
vision of a box having a rust-proof exterior, 
to provide-a-box having inner-and outer rela 
tively movable parts, the provision of means to 
limit the relative opening movement, to pro 
vide a permutation lock, to provide a form 
of cover to serve as a holder for newspapers or 
packages, and to provide a means for locking 
the box to a vertical support. 

VANITY CASE.—-S. HASLAM, c/o D. Evans 
& €o., Attleboro, The invention has for 
its object to provide a construction of recepta- 
cle having a pair of compartments therein, the 
partition dividing the compartments being se- 
cured in the receptacle and providing a hinged 
support for the receptacle cover, and also sup- 


S0AS, 


Mass. 


| ports a eatch which engages the cover to hold 


the latter in closed position. 


Heating and Lighting 

HEATER AND VENTILATOR. — J. A. 
GreEN, Long Beach Sanitorium, Long Beach, 
Cal. This invention has for its object to pro- 
vide mechanism adapted for comfortably heat- 
ing a room wherein fresh air is taken from 
the outside, heated and delivered to the room, 
while the foul air with the products of com- 
bustion, is delivered outside the room thus 
insuring in addition to the heating of the 
room, a thorough ventilation. 


Machines and Mechanical Devices 

MECHANICAL MOVEMENT.—F. CLARK, 
120 W. 57th St., New York, N. Y. The in- 
vention relates more particularly to a mechan- 
ism especially adapted for the conversion of 
reciprocating motion into oscillating motion. 
The primary object is to provide a device op- 
erated by one of the elevators of a_ type- 
setting machine to indicate certain conditions 
in the work being set up by the rachine, the 
device may be readily attached to machines of 
this type as commonly constructed. 


TIRE TREAD PULLER.—J. Scumint, Box 
885, Tracy, Cal. An important object of the 
invention is to provide a tire tread puller in 
which the pulley action is so exerted and in 
which the tire is automatically so positioned 
during the pulling action that the tread will 
be completely and cleanly removed from the 
tire carcass. 





VARIABLE SPEED GEARING.—K. _K. 
CLARK, 15 Riverside Ave., Jersey City, N. J. 
An object of the invention ig to provide a- gear 
transmission in which the driving and driven 
gears are always in mesh and to provide means 





A LONGITUDINAL SECTION SHOWING THE SHAFT 
IN IDLE POSITION 


for connecting any of the driving gears with 
the driving shaft. A further object is to pro- 
vide means for coupling the drive shaft with 
any one of the driving gears or position the 
drive shaft so that it turns idly when not 
transmitting motion to the gears. 

MACHINE FOR COOKING AND DRAINING 
MATERIAL IN CANS.—A., S. Davies, 44 Gar- 
field St., Santa Cruz, Cal. The invention has 
for its object to provide a machine for cook- 
ing and draining material in cans prior to 
covering and sealing, as for instance fish 
wherein the cans containing the material are 
moved continuously during the heating and 
draining, and are inverted to drain, and finally 
delivered in upright condition. 

TROLLEY.—A. R. Westerpant, Hospital 
tay, Cuba. Among the objects of the -inven- 
tion ‘is to provide a link or connecting’ rod 
which engages the sheave’ pins of the trolley 
and imparts great strength and durability~to 
the structure; a further object is to provide 
a link which can be placed in. position on trol- 
leys as now constructed -and which is capable 
of adjustment to suit the structure on which 
it is used. 


Pertaining to Vehicles 
ANTI-FREEZING DEVICE. FOR AUTOMO- 


BILES.—F. WENDLING, 9317 87th St., Edmon- 
ton, Alberta, Canada. ‘The invention relates 


to automobile and other motor cars using 
water-cocied motors and ‘particularly to anti- 
freezing devices in connection with the radia- 





A TOP PLAN VIEW OF CHASSIS SHOWING CON- 
DENSATION TANK AND CONDENSER 
COIL AT REAR 


tors of such motors, and has for its object 
the prevention of loss by volatilization of the 
volatile portions of anti-freezing solutions 
commonly used. The result is accomplished 
by an appartus capable of ready attachment 
to an automobile without interference with the 
normal operation thereof. 


VE HICLE REAR END SIGNAL.—SHIBATARO 
Hara, deceased, Mrs. Lei Hara, Executrix, 
Muzquiz, Mexico. Among the principal ob- 
jects of the invention is to provide a signal ap- 
paratus which may be employed in daytime as 
well as nighttime without adjustment or al- 
teration; to audibly draw attention to the 
operating condition of the signal, and to pro- 
vide operating mechanism for the signal, 
which is simple in construction and readily 
esatiaencemncaaed 


“We wish to call. attention ‘to the fact that 
we are in a position to render competent serv- 
ices in every branch of patent or trade-mark 
work. Our staff is composed of mechanical, 
electrical and chemical experts, thoroughly 
trained to prepare and prosecute all patent 
applications, irrespective of the complex na- 
ture of the subject-matter involved, or of the 
specialized, technical or scientific knowledge 
required therefor. 


We also have associates throughout the 
world, who assist in the prosecution of patent 
and trade-mark applications filed in all coun- 
tries foreign to the United States. 


MUNN & CO., Solicitors of Patients 
Woolworth Building, NEW YORK 
Tower Building, CHICAGO, ILL. 
Scientific American Bldg., WASHINGTON, D.C. 
Hobart Building, SAN FRANCISCO, CAL. 
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Asbesto-Sponge 
Felted Insulation 
The most efficient com- 
mercial insulation known. 
Built up in ply form and 
therefore not easily dam- 
aged by vibration, handiing 
or rehandling — hence its 
greater economy because of 
its longer life in service. 


| 


Low pulse and high fever 


SCIENTIFIC AMERICAN 







cost fuel users millions 


How much is lost heat from steam lines 
costing me? 


Not long ago fuel users might ask in vain for 
the arswer. Today everyone can know and 
save fuel through proper insulation correctly 
applied. Instruments for determining pres- 
sures and temperatures; charts and extended 
calculations are the tools that Johns-Manville 
Insulation Service is using to answer this very 
practical business question. 

Whether you burn fuel in the house, the 
factory or the power plant, read what the 
science of insulation has accomplished. 


*e£ kK kK * 


Two symptoms always signal heat loss from a 
steam-pipe. One is lowered pressure in the pipe, 
the other is high temperature of the air surrounding 
the bare or poorly insulated pipe. 

Now this falling of the pulse and external fever 
means that fuel in the form of heat is being lost. 

It is Insulation’s job to minimize this. And so 
well is this being done by the Johns-Manville Insu- 
lation Service that 
the materials ap- 
plied are paying for 
Jonns themselves by the 


ANVILLE 
prere heat they save. 








Through— 


This kind of Heat Conservation 
has become a science 

In past years little was known of the real truths of 
heat loss. Materials were recommended after inad- 
equate tests; in fact, today if many of the steam pipes 
covered sometime ago with materials of unknown 
value were checked up, their covering would be re- 
placed by insulation of known value, and new records 
for economy set up. 

Rising fuel prices make heat losses doubly serious 
and economy in heat transmission has been realized 
to be a real factor in cutting heating, power and 
manufacturing costs. 


Changing the physical design of Insulation 

An insulation to be of maximum value must have 
more than the property of preventing heat loss. It 
must also have physical durability, for 
a short-life material means early re- 
placement, so that if insulation values 
are equal, the most durable insulation 
is the most economical. 

If it is desirable to reduce a loss, it 
is surely advisable to reduce the loss to 
a minimum. Believing this, Johns- 
Manville developed physically strong- 
felted insulations—and with obvious 
advaritages to the fuel user. For these 


felted insulations are built up in hy OO —_ 
To show the great flexibility of felted insu- 
4 : rs lation, so vital to long life. Nothing to break, 
damaged by vibration, handling or crack or powder off as in molded materials. 


form, physically strong and not easily 
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Efficiencies of 
JOHNS-MANVILLE 
ASBESTO-SPONGE FELTED 
INSULATION ON 5° PIPE 


Thickness Temperature Difference Degrees Fabrenhest 
in Inches 90° 200° 300° 400° 500 

i" 83.8% 86.2% 88% 89.8% 91.2% 

2" 88.6 90.3 91.6 92.8 94.% 

3" tet 92S FS OS 95-4 

What Insulation Efficiency Means 

go per cent efficiency,— for instance,- 
means that the insulation of that efficiency 
saves go per cent of the heat that would be 
lost if the insulation were not applied. 

Example: 

One hundred feet of uncovered 5" pipe 
conveying steam at 150 pounds pressure 
through a room whose temperature is 70° F, 
loses 1,222,000,000 B.t. u. (units of heat) 
per year. An insulation 90 per cent etfie 
cient saves go per cent of this loss, or 1,099,- 
800,000 B. t. u. (units of heat). 

The equivalents of this loss and saving in 
pounds of coal are: LOSS— 122,200 ibs., or 
61.1 tons coal; SAVING by Insulation— 
109,980 Ibs., or 55 tons coal. 

The figures on pounds of coal lost due to 
uninsulated pipe and saved by. use of insu- 
lation are based on continuous operation, 24 | 


o 




















hours per day, 365 days per year and 10,000 
B. t. u. available per pound of coal. 














rehandling. These improved materials have not 
only overcome the physical shertcomings of most 
insulations, but made higher heat efficiencies possi- 
ble. In fact, on test, one of these insulations has 
repeatedly been shown to be the most efficient com- 
mercial material in existence. 


Insulation for every service 


No one material should or will serve all practical 
needs. Steam service where high pressures are used 


‘demands different treatment than cold water or brine 


service. Johns-Manville, in realization of this, offer 
materials suitable for use indoors and out; overhead 
and underground and for every type of system, and 
not only does this service include the furnishing of 
the materials but their application as well. ; 
The application of an insulation is vital to its per- 
formance in service, hence the neces- 
sity of controlling this factor if econ- 
omical results are to be obtained. 


Johns-Manville Insulations 
Asbesto-Sponge Felted, 85% Mag- 
nesia, Asbestocel, Zero, Anti-Sweat 
and Ammonia Insulation, Under- 
ground Conduit Insulation and Insu- 
lating Cements. 
JOHNS-MANVILLE 


INCORPORATED 
— . Madison Ave. at 41st St., New York City 
10 Factories—Branches in 64 Large Cities 
For Canada: 
CANADIAN JOHNS-MANVILLE CO., Ltd. 
Toronte 














Asbestos 


and its allied 
INSULATION 
that keeps the heat where it belongs 
CEMENTS 
that make boiler walls leak-proof, 
ROOFINGS 
that cut down fire risks 
PACKINGS 
save power waste 
LININGS 
that make brakes safe 


FIRE 
PREVENTION 
PRODUCTS 










OHNS-MANVILLE 


_ Serves in Conservation 
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Superheat 
Drills Holes 


Few ‘‘steam metals’’ can withstand 
its active chiseling action 


nuts, pistons, etc., in the huge 
control valves built by Jenkins, 
Pratt & Cady, Crane and others 
equally prominent. 

Monel is standard for service 
calling for acid, alkali, high heat 
and steam wear resistance. It has 
@ prominent place in the specifi- 
cations of such seasoned en- 
gineering organizations as J. G. 


O in great valves that control 

superheat flow for vital power 
production, leading designers call 
for essential working parts of 
Monel to withstand high speed 
gas erosion. 

For, of all commercial metals, 
Monel alone has the ability to sur- 
vive the combined chemical and 
mechanical attack of superheated 


steam at the high and rising White, Stone and Webster, 
pressures commonly used to- Dwight P. Robinson Inc. 
day. The name Monel identifies the 


natural nickel alloy—67% nickel, 


In proof of this, Monel is used 
28% copper and 5% other metals 


for guide stems, wedges, seat 
rings, spindles, dash pots, pis- —produced by The International 
ton rings, clappers, piston lock Nickel Company. 


THE INTERNATIONAL NICKEL COMPANY 
43 Exchange Place, New York 
The International Nickel Company, of Canada, Ltd., Toronto, Ontarie 


TH E larger picture is a “ciose up” of the 
clapper and seat ring shownin the broken 
out part of the small vaive illustration. The 
clapper is seen about to lift in order to al- 
‘ow steam to passintothe line. The irregu- 
iar spurts of steam show that the seat be- 
tween clapper and ring is no longer perfect 

that superheat has commenced to drill its 
way through. This drillingaction isalways 
in process where superheat is used, and 
the commonly used metals for valve parts 
eventually fail and allow superheat to cut 
through. For that reason Monel is the only 
safe metal for vaive parts that are in con- 
stant contact with superheated steam—the 
only metal that insures always tight valve 
closure. 





THE INFERNATIONAL NICKEL 
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Radio Prize Winner for 1919 


HE Lieut.-Col. Liebermann Memorial 

Prize, consisting of the interest for 
1919 on $10,000 and awarded for the best 
work of the year in progressive discovery 
tending toward the advancement of radio, 
has been awarded to Roy A. Weagant, 
consulting engineer of the Radio Corpora- 
tion of America, for his discovery—elim- 
ination of static interference. 

This prize, founded a year ago by a 
friend of Lieut.-Col. Liebermann, who 
was killed in action leading his troops in 
France on August 8 1918, was awarded 
for the first time to Leon F. Fuller, chief 
engineer of the Federal Telegraph Com- 
pany a year ago. 

Mr. Weagant, honored this year, is a 
native of Morrisburg, Ontario, Canada. 
He was educated at Stanstead College and 
McGill University. He studied physics 
under Sir Ernest Brotherford and first be- 
came interested in wireless through wit- 
nessing some of his experiments in Hert- 
zian waves. He took up commercial wire- 
less work in 1908 and in 1912 entered the 
employ of the Marconi Wireless Telegraph 
Company of America. He soon rose to 
the position of chief engineer and when 
the Radio Corporation of America ab- 
sorbed the Marconi Company he was re- 
tained as consulting engineer. 

Mr. Weagant is a ‘fellow of the Insti- 
tute of Radio Engineers and a former 
member of its board of directors and 
standardization committee. 


Power and the City 
(Continued from page 608) 
plants at San Pedro (the harbor district 
of Los Angeles) were of course founded to 
meet the stress. of war, but their pro- 
jectors were governed in their choice of a 
location chiefly by the cheap power supply. 

Another great industry, made profitable 
by cheap power, is the canning of fish, 
particularly sardines, which abound in 
the adjacent ocean. Still another is the 
making of automobile tires. This was, of 
course, based on the successful growing in 
Arizona and southern California of the 
long-staple Egyptian cotton that is so es- 
sential to the making of good tires. The 
company that started Egyptian cotton 
growing in Arizona in 1918 speedily re- 
alized that the abundant water and cheap 
power of the aqueduct would not only en- 
able it to make tires at Los Angeles for 
all Pacific coast points but would also 
enable it to ship them East by water and 
deliver them to its trade more cheaply 
than was possible to deliver from its big 
factory at Akron. Its cotton spinning 
factory, which alone will operate 33,000 
spindles, for which the company expects 
to import 1,200 skilled women operatives 
from New England, was scheduled to open 
in June and the rest of the great tire 
factory, with 6,300 more operatives, in 
September. Another tire factory is to 
break ground immediately. 

An industry moré recently initiated in 
southern California is that of making 
vegetable oils. A company which has 
been operating a huge plant at Portland, 
Ore., recently broke ground at San 
Pedro for a new factory, to which it pur- 
poses to transfer its business. Cheap 
power was the controlling factor. 

When the aqueduct was being built an 
$800,000 plant was built to supply the enor- 
mous quantities of cement needed ir the 
work. Since the work was finished this 
plant has lain idle, its hugeness making 
it too costly to be successtully operated 
under competitive conditions. Recently it 
has been leased by the city to Portland 
people who are now transforming it into 
what they say will be the largest come 
mercial potash factory in the world, 
While the ownership of great deposits 
of feldspathic rocks in the country 
southwest of Los Angeles was an induce- 
ment to the company to come there, yet 
it was only the cheap electric power that 
made it possible to operate at all. 
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DURAND 


STEEL STORAGE 
LOCKERS 





OU have many files, records, 

reports, and card indexes 

that are too bulky to keep in 

your safe, but which should be 

protected from fire, theft or 
tampering. 


For these a Durand Steel Storage 
Locker is the thing. 


Equally useful in the home for 
valuables of all kinds. 


DURAND STEEL LOCKER Co. 


1574 Ft. Dearborn Bank Bldg. 574 Park Row Bldg. 
Chicago New York 


We’ ill Make It 


1 





A 


j 


du t Irom ant al § t finished in i 
Waterbury Button Co., Waterbury, Conn. 





EXPRESS SERVICE 
MASON’S NEW PAT. WHIP HOIST 
Comparative cost 40 foot lift: 


By elevator—5 men, 50 bale: of wool per hour 
By Mason's Whip—3 men, 90 bales of wool per hour 


One rope hoists, lower and holds the load 
Manufactured by VOLNEY W.MASON & CO., Ine. 
Providence, R, I. . A. 


OVELTIES & PATENTED ARTICLES 


MANUFACTURED BY N PUNCHING DIES 








€ STAMPINGS 
L WORKS, CLEVELAND. 0 








TWELL"°WELL | 


Own a machine of your own. Cash or easy 
terms. Many styles and sizes for all purposes 
Write for Circular. 


WILLIAMS BROS., 434 W. State St., Ithaca, N.Y. 








itt SHWERDTLE STAMP CO 
Bee Ti! STAMPS | ETERS & FIGURE 


RRIDGE: ORT CONN 


(cs a ac ep 2: A RR AEN ARERR 
N ORE THAN 


$380,000,000.00 


will be paid by U. 8. Government to Soldiers and 
Sailors this fiscal year. The body of men who have 
this sum to spend can be reached through the ad- 
vertising colunins of '' HEIR paper. 


THE ARMY AND NAVY JOURNAL 


**The Newspaper of the Services’’ 
20 VESEY ST., NEW YORK 


Write for Information 
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Each of these big industries has its 
own story—and a fascinating one at that. 
3ut the one factor that stands out in all 
of them is that they located where they 
did because of the cheapness and abun- 
dance of the electrical power of the aque- 
duct. 

Other industries, impracticable without 
electric power, have been begun in a small 
way and will probably be rapidly ex- 
panded. 

Among these is iron making. Cali- 
fornia, though not popularly known as an 
iron-producing State, nevertheless has an 
abundance of low-grade iron ores, which 
have never been mined because no coking 
coal for their melting was economically 
available. The electric furnace, how- 
ever, does not need coke and is expected 
soon to turn out enough pig iron to sup- 
ply the coast’s needs for use in the fab- | 
rication of products for the local market. 

A much more important class of dts, | 
abundant in southern California but up to 
now capable of being handled economic- 
ally only at Niagara Falls, is those from | 
which chromium, tungsten, vanadium, 
molybdenum, manganese and other rare 
metals can be extracted. All such prod- 
ucts, which though not great in tonnage 
nor volume are of enormous importance 
in the steel industry, can now be extracted 
by the electric power of the aqueduct and 
the prohibitive railroad freights to Nia- 
gara Falls eliminated. Again, the cop- 
per ores of Arizona and Utah, now 
shipped to Perth Amboy, N. J., for elec- 
trolytic refining, can be refined with a 
great saving in railroad freights by means 
of the cheap power of the aqueduct cur- 
rent. Truly, electrical water power is 
the present-day magician at whose be- 
hest factories and cities rise. 

The extension of the light and power 
systems of te aqueduct throughout Los 
Angeles has not been carried on with- 
out strong opposition from at least 
one of the private electrical supply 





plants that supplied the _ city be-| 
fore the aqueduct was built. When the| 


question of an aqueduct was first mooted, 
the companies in possession of the field 
naturally opposed the whole  projeci. 
When overwhelmingly overruled by the 
people at a special election, they utilized 
the five years that it took to build the 
aqueduct in entrenching themselves in 
the eity. Nevertheless, when, in Janu- 
ary, 1917, the city began to distribute and 
sell electrical power its ability to conquer 
the field was so evident that one of the 
two companies immediately proposed se- 
rious negotiations for the sale to the city 
of all its transmission lines and business 
within the city limits. The company’s 
stations were outside the city and much 
of its service was to extra city custom- 
ers scattered over an extensive area, and 
this part of its business it of course wished 
to retain. Its proposal was so plainly in 
the public interest both in and outside 
the city that the municipality at once 
agreed to it in principle and stopped 
building distribution lines in the part of 
the city occupied by this company, pend- 
ing agreement on details, thus avoiding 
the economic waste of building parallel 
lines. 

The second lighting company, which oc- 
cupied a large section of the city, took 
a different view of the situation and re- 
fused to consider negotiating the sale of 
its business to the city under any condi- 
tions. So the city “invaded” its territory 
by building distribution lines into it. 
Apparently, the contest was brief and de- 
cisive, 75 per cent of the company’s cus- 
tomers changing over to the city lines as 
soon as these were available. Actually, 
however, the company’s lines covered a 
large part of the urban portion of the 
city, and the part that had been invaded 
was comparatively small. It was of 
course apparent that the city could con- 
quer the company’s territory if it cared to 
continue the invasion on a large scale, 
but this would imvolve a heavy economic 
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The Hack Saw Chart 


Which saw will insure the most 
economical cutting of any particular 
material? One has only to consider 
the multiplicity of factors as repre- 
sented by the material, the saw and 
its operation, to realize the difficulties 
encountered in arriving at the correct 
solution of this problem. 


Necessity Universally Recognized 


Practically every saw manufacturer 
has made some attempt to answer the 
question. A number have gone no 
further than to suggest the obvious— 
that is, that the saw used for cutting 
brass or sheet metal should have more 
teeth per inch than that used when 
cutting steel or round stock. Some, 





Starrett Service goes with 


every box of Starrett Blades. 
It begins with the fine quality of the 
saws themselves, and it’s yours every 
minute of the day—any time you need 
it. Begin using Starrett Service now, 
and let Starrett Blades, backed by the 
Starrett Hack Saw Chart, show you 
why they’re called “the blades that cut 
quicker and last longer.” 


Write for “Hack Saws and Their Use,” the 
guide-book to more efficient cutting. 


THE L. S. STARRETT CO, 


The World’s Greatest Toolmakers 
Manufacturers of Hack Saws Unexcelled 


ATHOL, MASS. 





however, go further than this though | and chemical composition of the vari- 
not necessarily to the extent of con- | ous metals, and the diameter and 
ducting careful tests and the compila- | shape of the material to be cut. For 
tion of records over a series of years | these different classes of materials, 
as one or two have done, but yet far | different blades have been designed and 
enough to recommend with some de- manufactured, and the classifications, 
gree of definiteness, the employment of | with the blade recommended for each, 
blades of certain physical character- | have been embodied in the HACK SAW 
istics, to cut certain classes and shapes | CHART. 


tal. In a more elaborate and technical 
_ee way this Chart might have been mude 
The Practical Solution up so as to show the composition and 


temper of each blade, but for the fact 
One manufacturer—The L. S. Star- | that saw numbers on the chart supply 


rett Company—as the result of experi- | aj] necessary information where saws 
ments and tests, has divided materials | of this makeareemployed.—F' rom Hack 
and shapes into nine such classes, the | Saws and Their Use, published by The 
distinction being based on observation | L. S. Starrett Co., Athol, Mass., for free 
of the influences exerted by the hard- | distribution. A copy of the Starrett 
ness, ductility, crystalline structure | chart will be sent free upon request. 
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The greatest material 
benefits the world has re- 
ceived have come from the 
laboratories of the scien- 
tists. They create the 
means for accomplishing 
the seemingly impossible. 

Science, after years of 
labor, produced the tele- 
phone. From a feeble in- 
strument capable of carry- 
ing speech but a few feet, 
science continued its work 
until now the telephone- 
voice may be heard across 
the continent. 

In February of 1881 a 
blizzard swept the city of 
Boston, tearing from the 
roof of the Bell telephone 
building a vast net-work of 
2,400 wires. It was the 
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worst wire disaster the 
Company had sustained. 


Now through the ad- 
vance of science that num- 
ber of wires would be car- 
ried in a single under- 
ground cable no larger than 
a man’s wrist. 


As the fruit of the effort 
of science greater safety 
and greater savings in time, 
money and materials are 
constantly resulting. 


And never before as 
now, the scientist is helping 
us solve our great problems 
of providing Telephone 
service that meets the in- 
creased demands with 
greater speed and greater 
certainty. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


One System Universal Service 


And all directed toward Better Service 


cos 


CONTROLLING 





RECORDING - 


INDICATING - 


HEL solve temperature problems in 
industry; aid the physician; pro- 
mote health in the home by maintain- 
ing vigilance over cooking and heating. 


Tell us where you feel the need in in- 
dicating, recording, or controlling of 
temperature and we will give you spe- 
cific suggestions that will be helpful. 


Znlor /nstrument Companies 
Rochester, N. Y. 

There’s a Trees or Tplor Ther- 

mometer for Every Purpose 









| gestions and guidance. 
| comparative study of the trend of the 





loss by the necessity of duplicating the 
company’s lines and would at the best 
unnecessarily use up money which might 
better be used in supplying parts of the 
city that had no electrical service at all. 

So the city simply held the part of the 
area that it had conquered, and for the 
time veing spent its available money else- 
where, notably in building heavy trans- 
mission lines to the harbor district, where 
the municipal docks, cotton compresses, 
fish canneries, shipbuilding, and other 
plants wanted the power to supply their 
growing needs. It also built into an in- 
dustrial district on the east side where 
many factories, large and small, were 
using oil for fuel; this was done at the 
request of the United States Government, 
which desired to conserve oil for war and 
other purposes by substituting hydro- 
electric power. This resulted in a marked 
rehabilitation of the district. 

The electrical energy at first in actual 
use was derived from what is known as the 
San Francisquito power plant No. 1, lo- 
eated on the line of the aqueduct 47 miles 
northeast of the city, which develops 
37,500 horse-power, and from a minor 
plant which develops 3,000 horse-power 
and is commonly used to help carry the 
peak load at the rush hours of the day. 
Another plant, known as San Francis- 
quito No. 2, located in the same canyon 
seven miles nearer town, was finished 
in June and has added two units of 19,000 
horse-power each to the existing service. 
A third unit of 19,000 horse-power unit 
will be added at this plant later. Two 
other plants, San Fernando and Franklin 
Canyon, located much nearer the city, 
will contribute 14,000 horse-power by 
Christmas. The same water will succes- 
sively furnish the power to each and 
every one of these plants. 

All told more than half the total devel- 
oped and potential power of the aqueduct 
is practically at the city gates; the rest 
is more distant and’ will require longer 
though by no means unusually long trans- 
mission lines. 


Solving the Labor Problem—-III 
(Continued from page 611) 

the fact that the management and the 

men, always having played fair, have 

come to have confidence in each other. 


Relationship of Wages to the Cost of 
Living 

In formulating our system of industrial 
relations, naturally the question of wages 
occupied a leading position. We devoted 
a great deal of time and study to this 
subject, going back into history for sug- 
We found that a 


cost of living for many centuries an@ in 
many countries, showing the natural ef- 
fect upon it of various wars, furnished us 
with a basis for computing the probable 
trend in America during the period of 
the late war and subsequent production. 

We then drew up plans for a steadily 
increasing wage scale, designed by auto- 
matie periodical advances to keep pace 
with the increasing cost of living and 
thereby make it possible for the workmen 
to maintain a normal standard of living. 
We are glad to be able to state that up to 
the present time, this forecast has been 
fully justified, the average wage having 
more than doubled, while the purchasing 
power of the dollar has shrunk by one- 
half, 

In connection with our study of this 
subject, we found no satisfactory system 
of bonuses, profit sharing, premiums, piece 
rates or other participation in earnings of 
any kind, although some of these plans 
have been adopted and are apparently 
successful in many other industries. 

Our policy is to maintain what we con- 
sider to be a just rate of interest on 
capital stock and then, after making pro 
vision for the necessary overhead charges, 
we share our profits with our employees 
every two weeks in their pay envelopes. 
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How So-called “Welfare Work” Is 
Handled 

In working out a system of so-called 
“welfare-work” we have realized that to 
be effective it must not carry with it to 
the minds of the men any idea of charity 
or paternalism. This conviction we found 
to be very strong among the men them- 
selves. They wished that everything that 
was done in the way of benefit societies, 
recreational clubs and restaurants should 
be regarded as services to the employees 
for which they pay. They believe that 
the cost of these things is a part of the 
cost of production. Consequently, the 
maintenance of these departments stands 
on the same basis as the maintenance of 
purchasing, cost, or payroll departments, 
and the men understand that through 
their production they are payiag for such 
service. The costs are charted, to show 
cost of each department on a “per day, 
per man” basis. These charts are placed 
before the men with the understanding 
that, by a two-thirds vote in the factory, 
any of the service activities, other than 
those necessary to comply with State re- 
quirements, can be discontinued. 

There is not space within the limits 
of this article to describe these welfare 
activities in detail. There is the factory 
kitchen and restaurant, which supplies 
food at a figure slightly below cost; a li- 
brary to which employees have easy ac- 
cess at all times. 
2s a branch of the main public library, 
making it pessible for a man to order any 
book from that institution on the card is- 
sued by the company’s branch. Recrea- 
tion in the form of athletics forms a 
large part of these activities and includes 
a baseball team, basket ball, bowling. 
football and other clubs. 

A very important organization, also 
managed entirely by the employees, is 
the Benefit Society, under which, in case 
of sickness, a member is paid $12 a week 
for twenty weeks and $10 a week for 
the next twenty weeks. The death bene- 
fit is $500, half of which is donated by the 
company and the other half paid by the 
society. Another activity that ig ex- 
ceedingly popular and has proved to be 
very helpful is the factory publication 
known as the White Book, which is pub- 
lished monthly. It is mailed free of 
charge and reaches some 20,000 peoy.le. 


Contributions are received from all de- - 


partments, both in the factory and office, 
and it serves as a medium of mutual in- 
terest and education for management and 
employees alike. The more serious part 
is occupied by articles of a technical or 
educational nature and by _ editorials 
which place before the employees all of 
the company’s policies, with full discus- 
sions thereof. 


Americanization of Employees 

For the benefit of non-citizens employed 
in the factory—about 20 per cent on Jan- 
uary 1, 1919—a course of instruction is 
given during company time by an edu- 
cator particularly fitted for this work, the 
principal object being to enable these em- 
ployees to get their second papers. On 
January 1, 1920, after 2 year of such in- 
struction and assistance, there were but 
68 out of 5,826 eniplovees who had not 
as yet secured their first papers. 


Conclusion 

We desire that our people be reasonably 
contented. We want them to realize that 
the position of our establishment in in- 
dustry, and its continued growth offer 
them their opportunity for development, 
and practically secures for them their 
economie status in society. We want 
them to understand that it is only by the 
continuous growth of the industry that 
we are all raised out of our present condi- 
tions, and then only through work di- 
rected by intelligent management. We 
give them to understand that we ean at- 
tain our ideals only by all of us dili- 
gently working together for one common 
end. We are educating our men in the 
fundamentals of economics, in the bene- 


The latter is operated - 
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PATENTS 


F YOU HAVE AN INVENTION 

which you wish to patent you can 
write fully and freely to Munn & 
Co. for advice in regard to the best 
way of obtaining protection. Please 
send sketches or a model of your in- 
vention and a description of the 
device, explaining its operation. 


All communications are strictly con- 
fidential. Our vast practice, extend- 
ing over a period o seventy years, 
enables us in many cases to advise 
in regard to patentability without 
any expense to the client. Our Hand- 
Book on Patents is sent free on re- 
quest. This explains our methods, 
terms, etc., in regard to Patents, 
Trade Marks, Foreign Patents, etc. 


SCIENTIFIC AMERICAN 


Contains Patent Office Notes, Decisions of 
interest to inventors—and particulars of re- 
cently patented inventions. 


MUNN & CO., of'#ivents 










Woolworth Building, NEW YORK 
Tower —— CHICAGO, ILL. 

American Building, WASHINGTON, D. C. 
Hobart Building, SAN FRANCISCO, CAL. 
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Annual Subscription Rates 
Scientific American Publications 
Somes American (estabiished 1845) one 





yea 
Scientific American Monthly (established 
eee Ce WORD oi diiisccvancewcen 


Postage prepaid in United States and posses- 
sions, Mexico, Cuba and Panama. 
Foreign Postage 
Scientific American $1.50 per year additional. 
a American Monthly 72c per year ad- 

onal, 


Canadian Postage 
Scientific American 75¢ per year additional. 
— onan Monthly 36c per year addi- 
ona 
The combined subscription rates and rates to 
foreign countries, including Canada, will be 
furnished upon application. 
Remit by postal or express money order, bank 
draft or check. 


Classified Advertisements 


Advertising in this column is $1.00 a line. 
No less than five nor more than 12 lines 
accepted. Count seven, words to the line. All 
orders must be accompanied by a remittance. 


BUSINESS OPPORTUNITY 
SUBSTANTIAL manufacturing corporation wants 
le men to blish branch and manage salesmen. 
3300 to $2000 necessary. Will allow expenses to 
more as explained. Address, Mr. Clemmer, 603 N. 
Eutaw St., Baltimore. Md. 














FOR SALE 
CANADIAN Patent Rights on eccentric boring chuck 
for sale. W. F. MYERS COMPANY 


Bedford, Indiana 


HELP WANTED 
PATENT Office Draftsman. State experience and 
salary desired, Munn & Co., 233 Broadway, New York 
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Present for Boys for Christmas 
SCIENTIFIC AMERICAN BOY SERIES 


By A. RUSSELL BOND 
Pogue Edition. Four Volumes. 
rice $5.00 a Set, postpaid 50c. extra. 
This is a special edition which includes 
Scientific American Boy 
Scientific American Boy at School 
With the Men Who Do Things 
Pick, Shovel and Pluck. 


Separate volumes can only be had in regular 
editions at $1.65 net; postage I5c. extra, so this is 
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$5.50. There is no series of books for boys as 
interesting and instructive. The Set makes a 
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Scouts oa America and are included in 
Bar Ne lists. 
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fits of honest codperative efforts and in 
the value of service, not only in indus- 
try, but in society and in the home. We 
believe that this kind of education will 
bring about a harmonious understanding, 
on the part of the men, of the policies of 
the management and the principles upon 
which they are founded. To show the 
importance attuched to our education, and 
Industrial Relations, this department is 
placed at the top of our organization 
chart, believing that the other functions, 
namely, engineering, production and man- 
ufacturing, no matter how perfect within 
themselves, can be even more effective 
when preceded by the proper education. 


Our Diamond Industry 
(Continued from page 614) 
getting “on the list” is a long and tedious 
one, sometimes requiring fifteen or twenty 
years of persistent effort on the part of 

an individual. 

And so not only were the diamonds and 
the workmen imported from Europe, but 
the buyers of the rough stones had to be 
imported, too. It is because of this fact 
that many of the important New York 
diamond merchants even today are de- 
scendants of Dutch families, and can 
trace a lineage of diamond merchants 
through a century or more. 

It is said that fully 80 per cent of the 
diamond cutters in New York are Hol- 
landers or the sons of Hollancers, and 
practically all of them are from families 
in which every male member is a diamond 
cutter. These cutters are all members of 
an international union which controls 
very closely the apprenticeships to the 
trade. Until very recently it was prac- 
tically impossible to learn the trade un- 
less the lucky applicant had some rela- 
tive already in the union. The union fixes 
wages, but the wage any individual re- 
ceives depends upon his skill and speed 
as a workman. A year ago, when the 
demand here for diamonds was phenom- 
enal, diamond cutters in New York made 
from $100 to $150 a week. 

Excepting that steam and then elec- 
tricity have been applied to the diamond 
cutters’ tools to replace foot-power, there 
has been slight progress in the art since 
the days of antiquity. The only really 
important invention to aid the diamond 
cutter during many centuries of steady 
activity has been the diamond saw, which 
has been in use for a number of years. 
When the rough diamond arrives at the 
factory each stone is closely examined 
to determine the weight, flaws, and the 
direction of the planes of cleavage, which 
can only be determined by an expert. If 
it is decided that the stone should be di- 
vided into two or more pieces, the cleaver 
cements the diamond to a wooden stick 
and with another diamond cuts a narrow 
groove at the exact spot selected. A dull 
steel knife is inserted in this groove and 
a smart blow struck upon it. If this has 
been skilfully done the diamond divides 
at once and both surfaces are as smooth 
as if they had been polished. The process 
requires the greatest skill and care on 
the part of the cleaver for any error 
would cause serious loss. 

The later method of sawing accom- 
plishes the same result but with less 
chance of error. Half of the stone is im- 
bedded in a small metai receptacle filled 
with melted soft metal and the edge of 
the circular bronze saw is set against it 
at the point selected. The saw gradually 
cuts its way through. It may require 
from three to four days to cut through a 
large diamond. 

After the stone has been cleaved and 
sawed into the most economical sizes for 
cutting, the pieces are fastened with a 
strong adhesive to the demountable 
spindle of a small lathe. A number of 
diamonds are similarly mounted. A dia- 
mond is screwed on the end of a handle 
and is used as a tool for cutting the 
diamond in the lathe, being held against it 
by. the workman. The stone used as a 
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What Happens 


When you brush teeth in this way 


That to quickly 
digest the starch deposits which, 
if left, form acid. 


Five quick effects occur when 
teeth are brushed in this scientific 
way. 

Millions now get them twice a 
day. Leading dentists every- 
where urge all to get them. 


Ask us for this 10-Day Tube. 
It will show what these effects 
mean in whiter, cleaner teeth. 


The five effects 


Pepsodent multiplies the sali- 
vary flow. That is Nature's tooth- 
protecting agent. 


It multiplies the starch digest- 


ant in the saliva. 


It multiplies the alkalinity of 
the saliva. That to neutralize the 
acids which cause tooth decay. 


Two factors directly attack the 
film on teeth. One keeps the 
teeth so highly polished that film 
cannot easily adhere. 


These are all desired effects. 
They are aids to Nature which 
authorities approve. See how 
they change your tooth conditions 
in this ten-day test. 


You are welcome to this test 


A 10-day Tube of Pepsodent is 
sent to all who ask. It is bring- 
ing a new dental era, and we 
want you to know the facts. 


The fight on film 


Pepsodent results from many 
years of effort to fight film on 
teeth. Film is that viscous coat 
you feel. It clings to teeth, enters 
crevices and _ stays. e ordi- 
nary tooth paste does not end it, 
so film-caused troubles have been 
constantly increasing. 


Film is what discolors, not the 


‘teeth. Film is the basis of tartar. 


It holds food substance which fer- 
ments and forms acid. It holds 
the acid in contact with the teeth 
to cause decay. 


Millions of germs breed in it. 
They, with tartar, are the chief 


cause of pyorrhea. Thus most 
tooth troubles are now traced to 


film. 


Now dental science has found 
ways to fight it. These methods 
are embodied in Pepsodent. Five 
years of tests have amply proved 
it. The highest authorities today 
endorse its principles. Millions 
now employ it. 


Send the coupon for a 10-Day 
Tube. Note how clean the teeth 
feel after using. Mark the ab- 
sence of the viscous film. See 
how teeth whiten as the film-coat 
disappears. 


The book we send explains the 
reasons for its multiple effects. 
See and feel them, then judge for 
yourself how much they mean to 
you and yours. Cut out the 
coupon now. 


Papsodant 


The New-Day Dentifrice} | 
A scientific film combatant, combined with two other newly- 
recognized essentials. Now advised by leading dentists 
everywhere and supplied by druggists in large tubes. 


Watch them whiten 


Send this coupon for a 10-Day 
Tube. Note how clean the teeth 
feel after using. Mark the ab- 
sence of the viscous film. See 
how they whiten as the film-coat 
disappears. Cut out the coupon 
now. 





Ten-day tube free 








THE PEPSODENT COMPANY, 
Dept. 125, 1104 S. Wabash Ave., Chicago, Ill. 


Mail 10-Day Tube of Pepeodent to 
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SAWS AND TOOLS 








Every Home Needs 
Some of These Tools 
Good — Disston 

for every job around 
the house Tools of Disston- 
Made Steel hardened and 


tempered for the particular 
use of the individual tool. 


tools 


Tools 


Tools that do a// the work 
they should instead of de- 
manding unnecessary effort 
to offset their shortcomings. 
Tools that expert artisans 
use—hence the best for the 
average householder. 

Sold 
everywhere. 
information. 


| HENRY DISSTON & SONS, Inc. 
General Offices; Philadelphia, U.S. A. 


iit 


by good dealers 
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SOUTH BEND LATHES 
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How to 
Ran a Lathe 
An 80 pase book 
for 10c Postpaid 
Coin or Stamps 


STRAIGHT AND GAP BED 
3’ Lathe (Plain Feed)......-- 


x 
9” = 38’ a (Automatic Feed)... 220.00 
1a” x 3’ . (Plain Feed)......- 250.00 
B37 ss sa (Automatic Feed)... 300.00 
is” x« # . = « .e- 308.00 
1s” =x 8’ e “ « ... 483.00 
16” « 6 + * “ ... 550.00 
is” x 6 sees - “ ..- 735.00 
21” x 7’ = ° *“ ... 900.00 
24” x 8’ = = “« ... 1,250.00 
Over 26,000 in use. Est. 1906 


Send for Free Catalog 


SOUTH BEND LATHE WORKS 
421 Madison Street South Bend, Ind. 








TEN other sizes 
operated to bend 
1-8 inch to 6 inches. 


American Pipe 
Machine 





Manufacturers 


> 32 Pear! St., Boston, Mass.,U.S.A. 


ASBESTOS 


We are miners and shippers of Crude Asbestos in any 

uantity. We produce all grades at our world famous 
BELL ASBESTOS MINES in Canada. Wealsocarry 
fibres, spin yarns, weave cloths, and make all sorts o: 
Asbestos products 

For anything you want in Asbestos, turn to 
KEASBEY & MATTISON COMPANY 

DEPT. S-1 
AMBLER, PENNA., U.S.A. 
Owners of the world’s largest Asbestos Mines 

































Weber Crank-Pin 
Re-Turning Tool 


PET 
$ 





bo 
No Jigs x 
This Weber Tool 
turns all pins abso- 
lutely round from 
one setting of 
Shaft, on 


setting. 

The W: guerenteed “to turn crank-pins 
within as close limite of accuracy as any other known method. 
It will soon save its cost in any Tractor or Automobile Re- 

bp ers of opting tools are furnished. 
it most popular 
and tractors. Write for Circular and Prices. 
SAWYER-WESER TOOL MFG. CO. 
Alameda St. Los Angeles, 











Largest Exclusive Dealers in 
NEW and USED TANKS 


We make lower prices. 


THE CURTISS-WILLIS CO., Inc. 
32 Church St. New York City 














For Gunsmiths, Tool Makers, Ex- 
perimental & Repair Work, etc. 


From 9-in. to 18-in. 
swing. Arranged for 
Steam or Foot Power, 
Velocipede or Stand- 
up Treadle. 


W. F. & J. Barnes Co. 
Established 1872. 
1999 Ruby Street 

Rockford, Ill. 
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tool is worn away at the same time, and 
it is manipulated so that both stones are 
gradually brought to the proper shape. 
When the stone in the lathe has been 
finished, the one used as a tool takes its 
place and another is used as a tool. Thus 
the diamond is “turned” into a lusterless 
cone of the usual diamond shape. Then 
it goes to the polisher. 

The polishing takes place on a_hori- 
zontal disk which revolves at an extremely 
high rate of speed. The disk is of a close- 
grained semi-steel which founders in the 
country have so far been unable to pro- 
duce. The working surface is impreg- 
nated with a mixture of oil and diamond 
dust and when the stone is held against 
the revolving disk a flat face or “facet” 
is gradually ground on it. To secure the 
greatest brilliancy the stone must be cut 
according to an exact formula, having a 
definite number of facets and with precise 
angles between’ them. The _ stone is 
mounted either in a mechanical holder or 
at the point of a pyramid of lead and tin 
composition, while the holder is secured 
to a short copper rod. By bending this 
copper rod one way or the other the 
workman varies the angle of the cut. He 
is provided with a crude gage for deter- 
mining the proper angle of the facets: 
but for the final accuracy he must depend 
mainly on his eye. Since the brilliancy 
and value of the stone depend on the ac- 
curacy of his eye, it can easily be seen 
why the polishing of these precious gems 
is entrusted only to the most expert 
workmen, 

However all that may be, Yankee in- 
genuity has invaded even the sanctified 
realm of the diamond polisher. A ma- 
chine has been invented for regulating au- 
tomatically the angle of the cut, size of 
the facet, and number of facets. Still, 
a majority of gem experts continue to 
believe the process is not entirely suc- 
cessful, and it seems likely the expert 
diamond cutter is in no immediate danger 
of extinction. Each stone, it is argued, 
ought to be considered as an individual, 
for there are no two alike. Each should 
receive a little different treatment to 
bring out its full value and this can 
only be done by the expert workman. 
For this reason the best stones, no doubt, 
will always be cut by hand. 

Recent news dispatches from Berlin 
bring the statement that at last German 
scientists have succeeded in making syn- 
thetic diamonds which cannot be detected 
from genuine stones by any of the ac- 
cepted tests. New York diamond mer- 
chants generally disbelieve the statement. 

“T do not believe,” said a gem expert 
to the writer, “that it ever will be possi- 
ble to duplicate a diamond so that an 
expert cannot detect it. The successfrl 
manufacture of synthetic rubies and 
sapphires has not affected the market for 
these genuine stones. The genuine stones 
are selling for a higher price today than 
ever before, and that in spite of the fact 
that the synthetic stone is being made 
better and cheaper every day. ZXven if 
synthetic diamonds are achieved—and I 
dovbt if they ever are—I do not believe 
the market for real diamonds will be in 
the least affected.” 

Along with the growth of a diamond 
industry in this country, and partly be- 
cause of it, the average American has 
become “diamond wise.” He knows a 
good stone from a bad one; he can detect 
a flaw; and he knows a good color. 

“Fifty years age,” says the gem expert, 
“it was only necessary for a jeweler to 
guarantee that a stone was a genuine 
diamond to satisty the customer. Today 
the customer knows too much about dia- 
monds to be satisfied with any such su- 
perficial guarantee. This creates a de- 
mand for fine gems which, in turn, is the 
reason for the existence of an American 
diamond industry. 

“Fifty years ago it was only the lead- 
ing jeweler of any city who carried dia- 
monds in stock, Today you can see win- 
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dows full of them on display, even at the 
cheaper class of stores. The diamond has 
come to be something of a factor in 
American life, and I think it has come 
to stay.” 


Special Truck Body for Plate Glass 
Transportation 
(Continued from page 617) 

height of a man’s hand when the arm is 
extended for effective lifting. Conse- 
quently, loading and unloading the truck 
is much easier than would be the case 
if the glass sheets were carried higher. 
The closer to the ground the glass comes, 
within reasonable limits, the less the 
chances of trouble due to dropping it. 
One of the important advantages incor- 
porated in the construction of the body 
is the fact that the sheets of plate glass 
are loaded into it in a vertical position 
instead of being placed horizontally. The 
advantage of this is that sheets of plate 
glass of large size can be carried on a 
body of ordinary width that could not be 
handled very well if a wide truck body 
was required, on account of difficulties of 
‘maneuvering in traffic. The rack sides 
of the truck body are provided with spe- 
cial clamping members that hold the plate 
glass firmly against the packing strips. 
These clamping members consist of slotted 
guides having felt pads at the end, which 
are held in place against the glass by 
means of substantiel wing nuts. The 
method of using the clamps is clearly 
shown in the rear view of the truck. -The 
wheel base of the truck is 14 feet and 
the frame length 16 feet. In order to 
supplement the easy riding the truck is 
fitted with special cushion wheels which 
supply a resiliency greater than that 
which would be obtained by the ordinarv 
solid tire. It is stated that since the truc 

has been in service, no matter what siz 
sheet of glass has been carried, not a 
single piece has been broken in transit. 


Mobile Concrete Mixing Plant 
(Continued from page 617) 

one for sand and the 

together with a water 


gravity hoppers, 
other for stone, 
tank. 

The materials for concrete were as- 
sembled at some convenient central loca- 
tion on the job and the stone and sand 
loaded into the hoppers by a power loader, 
as shown in one of the photgraphs. Bags 
of cement were also put on board and at 
full load the outfit carried material suf- 
ficient for five cubic yards of concrete. 
The power mixer was fed by a laborer on 
the truck shoveling sand and stone from 
openings at the bottom of the gravity 
hoppers and the concrete was poured di- 
rectly into the trench or manhole exca- 
vations by means of a spout. It was 
found that with a little practice the truck 
chauffeur could regulate the forward 
movement of the truck to give the re- 
quired thickness of concrete in the trench, 
so that very little hand spreading was 
necessary. This equipment was developed 
to meet the conditions existing along 
the route over which the subway 
was constructed between Union and 
-assaic, N. J., where traffic was very 
heavy, the highway comparatively narrow 
and bounded on each side by swamps. 

To deliver the concrete material along 
the trench and mix it with a non-auto- 
mobile mixer would have required plat- 
forms in the swamps for the mixer and 
material about 500 feet apart at a very 
high cost. The saving by the use of the 
automobile concrete mixing plant was, 
therefore, very great. On the Jersey 
City-Newark run, while it would have 
been possible to mix concrete in the usual 
manner at various stations along the 
trench, the use of the automobile mixer 
plant was found to be about 25 per cent 
cheaper than the use of fixed concrete 
mixing stations and the dumping of con- 
erete into the trenci and manhole exca- 
vations from wheelbarrows. 
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